





























G£tf*k *flipj*a«>3<tf k<tfw 



«if«t 


?I^Sf*tt&, 'Q 3 iR'sr(.<il*U ^1?T Wti <#sH^® ^*9*1 (.‘I 

£|(.*il'3f*fh 7 f°c < jl'sr*i, 9 lf^*H, 'Q 

etl«fs $<p-qh 
^ 5 . Wl^Nt 4IHWMIH 

^«0t*fa TS. 1, l^iW VR 
v5. 4*T 

ts. CTf. wt^r «ft^ 

^Ml 

^*om c*it. 'oilI«r^ 


^ik 'Q 























<g csjt® 

'tocb-HO '5#f%eT ^ffft^it, ism 

£|<p|f«1vo 

[e»^m ■JKUft'e] 

8f«tt 8t^H: qclm, *oi* 

MQwlf^i 8W*T: C^TC^&W, 

-sj^ef: ^f»l^», *oiV 


ihIR ^ivoi-il 1^5, csrc^t ^ 

\a||C«||4^: SUPA « 

^p5 fiT«r^f: C*lt. ^>HRh f^ratsr 
^ CJRSf ^r, '=Tmf^T ^©H1 % 

c*l^ ct^M: 

' 3 RTO 'G »ilRfo *w«ilf>M: (*lRwif®r® ^'?^' e t) CTfem eroih y oilw^l r i 


9W8l«ft®# ^ItOT*} J K4'!?I ^p f^t#u f^S^m WQ 

































^5RT 'Ollfnh'l 'S CFsRR CRf R5R RR Pl**?l3R ' 0 |*wffiT$\s CRR 'Q R«RRR R<pk"i 

«RRCT RRFR CRR RR csm RRfW RRFR w\m I CR?R 

^(1'lRxp, Jll»)ll®t<p, RfcftW 'Q *|R(.<H'»1'» *lt>'t>fRR C£|f^5 w 'Q (RtR R*lfw RR COIR'S 
■STfMjfW f^RR '0|R'S»l Rww R*Jil I 

wriR ^oio qh w « $o*tRR> rrr rr 1 s i^i#wu «iii*iiw 

RRfw j i < p w i *nfc*«4 i Prim 'Q iw <rI'©<p 

« ^HR<f> '^rrr <rr* u rr ^f^pr >a irf^j cfsr, ^ cfsr, PtR-Rf^sj- 

R^Px^R, R*ft£RRR, STfP-CFaR »£R? spf-Rf-CRai 'S Rtt- 11 ^ PiRcRR ^RR £lt% 
RPRIRRR WT'SJ^S <poR C5% <P^I I 

■^rs^ c^o^i r£tr wra w rwiRfri ^apfli^inw rrr rr R?RR*t 

j, W4lttw »ih3k sRRR§t C*W rIPiR wHcr i*R'*ps'»l»j<s R3R sf^sR RRR <p« $oob Jilt®! sfRJR 
Pw3k fRTRCR R^f^sr irqtiR Pcn^HI 8RR <pm*i1 v ®Rr Pct*HI whltw $oio 
RR RR 5 «tl'oR 'Q R^Pf^R cRitf p»il^c,«nj *f|^p$*5^y R'osH ^ i 

ftssm Pirr fcwir lat^pR ftp** rrr*' rrjr Rfcm rrsr 

fi<p|“l R*R, J i a 4 J ijl R*TRtR?r o^Mj'sl 'oi'55r*i <*R? RpiwR PP*i ^*IM # i , ]c,«iki slP PW^Hw Rf£l% 
rr cm i •nfetM'fc f*wffc<R RrS v3 rir*rrr r?r rrf 14*>h«r ^r 

Iw^rr *tHMif*t ^ rrr rrf r?jr rwt f*w% sifasr « ^®R%r^r, r**rt « 
'oi^'lpRRt ^f*R eru RPq *RPRRRt ffRt rwios?. I pM^ital R^h 5^R RRM RJ%*F5 'Q RRf^ 5 
9ft\m <*R? R^ £|f%fR W«lt (RW ^RFR 2fOim% iRwst « ^R<llt>4 ^PJ'oRt 
'Ol'StW W5T I 1*W%fR 41^ ^IRs^R 'S R^tRRj 4?lR RR ^oiH RtM 

*ifi»ii'fl(H, '^«i«h «’iRR^fRRt 

RRR?R CTO ^7^5 TOS ^twt 4RR75R 4^4 2f%5 RHRftfa I R^R, RRRR, 

fb4l*M, R^R SRIlR 8( e R*T « 8R5RRR RlW RRt ^l-oR^IW 6*Wt « «R ^tWR *HRR 

RRRl 


gftRRR RRlR^ RRt 
CMRRH 

WniR Rw*l « (Rt^s, 
































































































<$t 


%«sa?r#5mt?ft 

5-«* 

R y o)?i 

'stNc* 13 ©r*!) *ttf^ 

v5v3-<Mj 


^s^cai^ 'W "^It 

(tt-b-8 

w* 


Vfc-ii8 


cpf^o^r^it^ 



*ri*ram 

i^-i88 


'olSf, 'Q ®1<1CH*I <])<l^h 

i8(2--ivb8 

'0|T>aj 

«|l>llCW Jflif 


•RSf 


>V8-*ii 

W 

iflPlt ^®IM> Wlft 





wn 

alMte* #<rc?T ^ 5 % 


4«lM 


*<lo-*&8 

^t*\ 

#^T %tffs f^T 

^kfr-VSiO 




























«»|'0'05| 



ofaul ^Ioc» *flft i tut** R*H, we^ fikflijuihi ftwt 

BTOffl *1WI VHI RlftvewlH mmCHi AtH *MW HWfl <llWHI GlCfllVM 
■^i qpflD’H ^WF 1^1 "TO, W ^W^PRIt dft ^BT ’NEW '9*1? 1 
'BlBlwfl curtlfl, ^lepwf, «do«](H * uter •Ihlw b&Iw *lteri vh Hhbbt T*nr 
iflwff <toww *PfflA+ “IB ®l , lift ftww VP *3 d&JWflW fcdR* Rmi 

'TOTl dlW&1 rtw dCfllBMBWl «TO dfito1*lBWl ^1*5 lW TOI1 dft# 

dT q*&W d|6*l dMUR* ^IMl Rftd frawwtf dWW 

^Wwrn •nfiMft'ww fllftd ot* ^nw dlwr Hfi+o dftilw dftdtvTOTi 
#IW^«il dfa euftw to ow+iwi o^Kfridiwof siwiftw W#wi toi 
dfidl wi dff *¥*ttw j »n*i ftm dftali on rtw mi i 


■wfrit ftwn; w-jot o«ft 















'Q laitsK ^rt^ur -*%& *mw i 


*fFtI 



^c 1 ® *m i 


^u srtffw ^ <«ro sn^ fasw *n?w i 



^Rs? «ncH$ <4^ v oi®I^ 6?R® alf^nt ^jNJt <mc® *it?R' i 

<#t « ^IRtBRr ^*H>lQ®l ^fal ^RTC® *tRW i 

^f® ^r ^hm»mh siuii«t^ii«i ^jNtf ^F?rc® *tm i 

^ICU flMsiFH* *lHlC^ <£|^ 2ji'®&lll <l«1t® *ll<l^ I 

’’‘iHw 'Q ^Mc»m •spf'sxp^ 2| ['©&*)! ^Jt^DT <P3C® *ll<l<l i 

i£)^®^f ^iNlt <P<1G'® *I1?R I 

*nftfw <iNra c#^ <f?tc® *imi 
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>.S ^ 

^IvRwH ’q^'llwi 'qj^wl at ^ vain *m R»*$ *TO I ^ C 5 ^ »1<1 'ql^K 

■*TtW, c<j’»j[c.«ll #aWW. '"1% iBvttPR, eat*f Sltofsf iW Wptt ^ ^ft? OTC^f 

^Od i ’jffc ^,c,°il ‘•ifiiwH CTtW sltslet^ls 'od^.nH ■'iRHls* 

« e« a*at ^ «il'H^M alat mca* ^%r tf%rt ^pf, caw atftcata, « wja*r 

"^at l ^wfsr '“far Nutrition; ^llww C*PW foa ^fat 'oil'ero SHIhH btImsi 

Plffla CTO, 'eltis <iw»lt»i *rfac®n^ "at RSISwinj-n (Nutrients) "aw i ca^T: 

qpm, afro? RSiPh t®rR RSIStii^*) > w iRc‘Hawm *iflhiwi «icam to 

•if, «tl%t atflTO ataJCT ’tRcHha* w a*ca i d'lC's attfTO 

s. atar wcto ’t^f, « ^s*itOT°r aro i 

afa caca W ^■*it^f=T ^ca, wlS slata aro i 
'8. atar can 8jf%cat*r a*sr, cropa* ^H, to*t *ro? s*4 , t*i aic*f i 

aicaia toR» (fear yoj), calcar apit: i ia% ( «iiRa f caa, RSiRi, aRw TO®f 
*nRi cro atom aw i mwr c^ 

i i=ftiw tot to ^ $**im *m ms awca* a®it to cro; aw i IWiflR, 

aPW TO°f « *flft CTO aW ^fPiH, ca^Plt cnw GIW sll'kwlw *ll^l*IJ a 7 ^ i 



R<fl i.oS: aiww toR> batata 
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^ sim *imri «ifeit®M to ^?r i mk\ 

^4SK ’faflh «i' v t I»iR> ^h*{® i *l<p^l '©ilwlw^ *lHw <p»n»>i'sl <pw ^5t*t*l% 
<pw i 

(TPf mu mm fcw %J I CTO 

vS|^«Br 

^t *fl»T, ^fsi, 'gSl ^Mjhj x Pff HHI 2f*fl»T ^7f i ^ ^t$f 
^ «w ^t ^tt'QTit m i 

^C4>|6t: 4fi> 'sprite ^ i <4^ *l<P«lfS ^It^, m*K 9 1t^, C«t^ ^©Jl%s 
^thsTit ^rtrr i 

jf4ti>|Qt: W5T, C*fc?\, ^Tt, <pai«nlc«i^ WT «f(.«i<i - 3I*P'© ^<P(.i5l'st sftC3> i 

Tpr -teal's (Fruit Sugar) ^®Tf sffa 5 1 

^(4>N: ^tc*te <pt, Wf, ^s, fa# <ff?r ^ i 

c*i*ji*ilet: <?m, ^r, ^nt, ^pr, m 

W*jWler «ttl^ i 

«UH>c]B|* ^t ij*t *I#T: % 2 lt%r *I#T »i 

HftwlWM: *f*l « *tl%rr€ta (CTO: '5#i ( ^5?T g|^f%) £ft% ^ (c*|ft) 

nftwiwn *H» «rn^ i 

■»|RH'© 

^rmtw^ *i?ik?i3 ^jRJc's *i<£iite , ©ic*i ,! P ^f>i<pi ^wivr. i * 1^1 wrot ^i^?te 
'sf < T*t% ^*tt*t*T i sthciw. 1%‘ 5 tr^t?I (Metabolic) <plcstn '®FIJ C*f '*1^ Siculst*! ^f, C 3 ^ 
«»it4ki$«a& ^nfhr mi iwi? wr ^ i 

HRwIc'sti slT^cnw, , #Pd^t^o ^t ^ifw *tfa*tTO ■*!% i w^lst <£&$ 

^*m si^a -*t#t, #*i^ ms mu <qfl> ^iwic^ ^f#r ^ ^ nrn ^csr ^ 

(,<p|^<pll5*i) C5t*t <PW I 4^51 ^Icu C£tin>«i 1%S!^t «P)lci5^ '©i'!»h ^.c«l *1^1 C^tC^ ^f?C5l^ 


^oiSs> 




























































'Sq'©'©* ^)«q*iRRT * 

Rf fcsfR "3R i 

TOrr TOtRstfTO cm <ro* <m cto© tortr sMfm tor?% TORRttfR to <ro© 
■sr i tor Mm tor rffsm 'stmitj <?#t to?t *r% ■*i%r a r Rto 

WSTf ^R i '©TO 1 #tR ^«i<pI<j ^s TOR; RTORf R*TOT •q^uq (RTO CTO #£© TOR i 

#8TO stro Rt w sri^im tort rito crttf cr ^s#rsr w r#, <?# ipi^r 

TOItn* RI3R TOR fRP*T RRI RT^R CRtf^© R#R*T '3|fe|(.'st«i TOIwi *i3l«is ctor c*ffc^ 

<rr, crtor |m>iwmi tor %f to wfa fr»fR to' mi ^ rtto# toito tot 
*if®^ ^5 rr i 


tor tof f*#» '*1%^ to to# Rt frortro# ftw to rr i to# *tHr 

4RR*1 i£R* 5fR 'TO TOTO WT CR RfRRTR ^©TR*# $RRR RR, TOP TORR TO# 'TO i 
4^^<#RTOTOy (fsfit) crofRRm to?' to cr *#r torrr rr, cr *#to 
^stR*# 4R* TO# I m TORT TO# TOT 4R* froiTTO# RT 4R* TO TO# 
(One Food Calorie) i TORJR <P)l«iRc<P R»c,«iR»jhfii #CR wWlwl ^R i 'Sil3R c t CRSRR 'smj 
TO RR, Mitt mi C2f#CRR TO# TO TOT, 8 kcal/g i Cpfl% TOR ^fK RTOJSR 
TO# RROT CRf*t- m RfRRtR ft. kcal/g i m$\ TOR TO TO# RRff® CRRJR RtR# 
■>i*t^f <, f'»|(. < 5 ^RR ^c«i <P^»TO *ll^ CRR ^(.< 1 1 (4^'Sf»i ^^Krr^ ^RR RRCRR i/too kcal 
4R? <4TOR RtftR ^ooo kcal 4R RRRfRRTR TOR TORT TOTOR I 


TOr, ri^iosh, <eiftiosH mi ntecSiwn- 4 MS c%rr rtocr ^i#r fcsfR-^R i Mc $ 
Mm <#to torR rr cr*tcrt to#crt <#ro rr i wfk to rr mft 
Mmm Rfro rr f%^ tou^crt <s1to #cr i tocrr rITcr 4 *tw rp rrcrr to#crt 
4toR TOR TORT (TO <^R? ^ TOU^RT ^f^F5 ^T#R «lkRR 4TO i 

#CR RwmI RRT TOT ^T#R ^ TOR: £f#5f 'Q vSlvs^sr i 2iT% C$TO CR 'SflfRR RTQRT RR 
'Sf 2f#5f Mm i RR, Rf°R, f^R, ^R, TOT, ‘ !> #R— £t#W ^(#R i (TO* CR ^ftfRR 

TORT RR ^T ^RtfRR I v5R, %RR fRf&, R#^, RRtR ^P§r ^TOR ^RRRR i 

^ 'flURfelHl TOR RPff Vf& WlRl^RT (Rl^RR, %TOR*IR, tRf^Q#R, «J#R, 

9MM, ^CR#I^R, fRRl^T 'flUHlRH « ^3R1^TO*) ^TRfR^tR 'e«l>lftwl <5f^5 TO RR i 
^ R#fl> 'auRftMl Rt^f TO RR^TO TOU^Rf ^5 TORTR RfR R?T3R RRT^s 
TORI anPRf C2T#R <5^ ^5T*#R|R M$ 'eoRftwl C#T RTOTO 4R ^ff^TO C^T i 






































































































* Awl* 

'5l'S«sr TOJ v5l=T, JlillRl,%St i^^jfaTOJ *|jR5^«u C#t lifSR CSllfiR ’tt'QTTf 

m I TOT 'flUlaiftwl 4pF5 «ttw ^ TOT 4W<T ‘ i 3t^fU ^ I 

en^dc** *ikfT csnffr? 'smR^t i otto>iw« c#m csnfiR fro fcoR i cto<t ^s, 
c*if*f, c=tr *nt^r *P 3 ?r Pft— csnfiR fro ft®R ^ i c^rat <?ro 

«nl<p TO 8ft^)wCR , j| *J* | 'P 'Q'stt'l* m <to% ^(.w?, CSflfiR l 

i.i.'S *t*tt*f ^t 

^Jlfl> i£)R\ 5 4TO ftqMMtl 7RTO *w< *t1ks ^ i «||>||(tol «ftTO £tm *o «BIPRr^lfl> 
4Pi'S ^tt'QTIt m I ^P*! Cfl3, *W l R(.®'ll(. < P &R ^C®! I &R TO*?. *I*p^ <Pjlf5 'ilPl'S I ^TWI^f 

T5\mm 4^0*11 ^Pm ^<HI<i ^llc<p i OTSR: ^ll^, 1%\^t ^kc^i<i t>R i C3|^ 'ss®i, 

OT^MlW C®«T TOT, C©»f TO5 Tpjtfi> i£|R\ 51 TftiH^t ^of*Rt3j1?T ^®r 1 

cwt: mtf¥{ c&t, ^iRto c^f ^sjtRi 
^pnft cm *N< ^ 8W?r i otr: 

i. iflR^ C^: oR^ir '3Tf$?T, ^N»T, R, *lPR, RcsR 5 ?*^— ^(.k? £flf*t^ C?R 

vsR«er C^: RP>*| sMwis 'Sl' 3 «s? C^T *HTOR ^?T 1 »lR*il, ^i«lR*i, R®T, RR, IjljT, 
^Ttof*t, *fR si'^I'©^ (.'®c e i sl 5 ?r ^iRiik®! cm *Rt*f ’tt'STTt ^rtn 1 ^wv, c*t^st 
TOR <fR? fRt TON'S C^ TOffR «TM %<SN 1 

cm *wc^i 

i. sin<i^ tot cm wf ->Mc.bc.ii c#r m to? * 1 % ^n to i 

<?TCTO *$$ TOR 'SIM-H 1 

O. C^; ’RNf C$fc^ W 'oR«uc's<i '®RJ Rc->ic<i 

8. ^ * «*ra* sfcmq w i 

<t. com PjI5|Ph (a, d, e <*r* k) c^w®R Ptlwf WU TO 1 

'ai'toMetR'* giH « stRTO 

^5ITO t^JlR Wit CFBM ’Ipv TO ctRR ^ 

























































'Ssj'S'©* 


i TOm m '*$Pv CSftf^T TO m? <?tC^ TOf m i 

^15 *tftaT *(f¥m <m m< TO TOT C^ M MlbM TOF® ^ <£Ri 4 TOC«t CW>Hi«1 
cma; cm TO^t to i 

i.i.s mt fc&ifln 

toj ^rimmc^t m%, *nflm m* c^ mtf mm to* *4MR* ^fm ms 
mj tmm m qmm mr torom TOtm mi $ mr tottm fefciflM tot i 

folJlfjH StT^m •*^l'»lR < P ^fm mS *1*1)3 ^4 Sf*!) m^TOf I l^lt^T &5R st^jsfm 

<M^ mtfi tojt TO fm stp *4 Nw**i\ 9 mm TO ^®ttot 

till**™ mm <mtTO TOtTOm l^rtm cto cro® *TO i 

to<t>)i> r»t5ifviH c^snfm mrctf m, TOm <i>mfis WWr TOto® m i 

PPH: 

C^mTO R>U|1>H: feBlflH A, fci?lf*H D, fe&lflH E « l^tTO KI 

<#TO wtm f&UifjH: ftftiflm b mcsm ms fefeiflH c i 

c^ m%r R>UiPh 

f&SlflH a 

stifTO tom tog 1m, ^ ^ ^ mt, TO, ft, ^ « ftfTO cm^pjm to, ftc*m 
to to to 2fp ‘ s> t1m^T c f ftfrlm a mmr m i ^fts§r ts^pm to mrnifift m- 
mft?, cwr- mm, ^m, ^m, TOm, mfrm, ^flstm, TO 5 * 1 mr, mm, ftft 
f^5t, d^pr, TOmft, TO^TO ms ftfTO *mpm to pph: to, mt c*fc*f, <pUh ^®TOs® 
stp TOro R»i5i1v)h a <iro i 

: ft&lft=T A PPm TOT 'TO (Pf^FlT TOTt: 
i. ^ TOllw TOf ms TO*T >$»H<I mm W TO ftfW TO I 
PTCm ftfts* TOTO TOt PPR: W, CTO<T TOftT ^®#m *4Mfa<fr « TON TO i 

o. TO m? 1#®^ m* i#®^ ^ ^ 1 

8. 1^ to m* toto cm srfrot^ to i 

<f. crn^cm^TO't drom^roi 
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'ai^HerRv* caM « A- 4aal^MI camaai 4a ^snsta %aklft 

aca csttma a»Pfom as© atca- 4 sm^ic* c®ta*miMl*ial caw aca i 4^ caw aca 
'©il$>h© at^a <jcamfa ^ra aca cas© atca i PstSifk a— 4a «i'»lca cac^a ^fm atatsth© aa i 
W w at, ata, a#t, %rmt ^©Jtfa fe*la*fe OT»lt OTW I f^lf^T A- 4a ^T5tw ^t??a 
c 5 ih < £C 5> fa <mt?1a caf5 catf* ?|fi>a ac® *ltca i 

faiJlPh D 

4amtat sttfki ^ <m^ feijim d ateat ata i 4$ fefciflM jj<imic«m ^fi©w#t aftia 
atafcaj »iiic*m ^ a?cstfw aa i Ikaa ^ja, 4a? am l^ifaa d- 4a stata i 
afaM*r, af*, 4a? os^m atca fefciftH d ^at ala i 

fe&iflM d mfca aamfaala cam a*are ataiaj a*ca, at at? fc©faa ancs? attm i f^itaa 
d- 4a f^pjcaa fk# cam at?© *ftca i Maa^ atftar cats* caf*t afaatca fsfetfaa d 
staa a*atm mftcaa a# aa i 4a wi aamfaata « a s aa s ata carta© asata at® 4caa 
afkta atai ca astatm ^ (fa^sfa), aaPt®, aafa ^©jt%© stpr alaatca aamfaata 
^ata^o atcai 

R>SlftH e 

aa aam Slvs'ssr cstw c^a fat?*ta a*ca am c^a f^tfaa e— 4a «tcat ^?a i sfta aa 
ahiwa amcaf*t l^rfaa e ^atca i ^N?i mjatata c^a (com oil), iprt ftosta csa, ^a^ft 
%s?a csa, ca$a am fofciflH e amt ata i wi^aa after foSifvH e acat 4f&- 
cafi> aate afa arat cata aaa 4a? ^a w awfa area i 4 W 1%Maa e cata 
akaatatajasca 4a?at^a 4a?mflaj strata amtta ^a a*ca i Pstrrtaa e— 4awtca'®tatfa 
acaj t^Fta "^tq ac® atca i fafaa* ^aa atar staa a^ata 4^ ^tfacaa fk*ia w»ta aa at i 


^afa RtfiflH 
foUlPH b wst^ 

*nto wk l^tfk b atata i f^tfataa 4^ f^tfaa b ^rngm aat aa i 

cataa , ar©tfa^ ^mta mj atatca 1%&tfk b amc?t^ 1 cacaa ata * 

wP^wa ^m, tnawiw famfta ^m, stma ^©nfa a^ta a^ata mi atsa f^ttaa b 
asac?tc^a ^rtaaja^ i 























































































vS?(\sv©*! #444141 




folSlpH B fefcifliHtjCTW 44? '*|N»H'SrtH^> C4W frlE4 <$t4R CRQ41 

4W1: 


faiJlPH 

%vr 

'ai^HetPlv* C41M 

Mt4if44 (bi) 

tSRuflJI 4R, W5T, WR, 
C5R%f, 41414, 4fM, 

4R 'Q 44% l Mlf*tW ^4C44 
4tWl 4C4W 4^a, 1^54, ^M, 
4R^ajtf4i 

<TO MUllftWM 544 W»tW 

C4IW4 R4M 2t4H Mt4 i 44 

4R4 ij4RM, S)HI>I4 R4RW, 41%, 
MMTtM 'SetifH'al ^a#f 

wut <m cwn 

4RMl&>jlRH (B2) 

4^4, TJ4, %4, RfSf **1(4- 
44%, M1R4 4# T5M1, 

^#s %fl 

44 «Mt4 C&Tclfa IjRIPI 4I&R WM1 
C44, uw 'S %E5 41 44, 44 MRMCR 
44 l CI>tM Rw Ml% M£51 '0|'»lt4 

#4 'flllWlW Cm MRM ^441 44 i 

ftiJlPH 4 

4l?4, 4^?, Rlfr, T5R, 

44 *MW CRWStt C41M 44 1 CMlRStl 

(B5) 

4R14, £544%, C^Rf, 414- 
44 % i 

C4TCM 4C4 444 M4t$f ^5f4£a ^ 

44 44? 3JC44 4rtWt4 ^4 M14 i 

Wf 4C4 RlRW 4W M£5 44? ^§4 

MR MW 4C4 414 1 44RT %£5 444 
MRttf TO %S»4 4X§lf4 44 1 

ffiftvbfaM (B6) 

4R, ^1$1, 4R, 4l?4, 414- 
44%, <RR1, ^414, f4, 

%C44 1 

44 4T51W Mt'Q4l4 « 

4|jrf4t44t CS1W WMt W41 

C4HMll»W 41 

4f?, ij4, 'SIR, 4t?R, %4, 

Mf44, ^4 M^% i 

44 4T51W 4^pJ4t caw WMt C44 1 

Ml«ltilw»hhlPii 

(B12) 

4R4WI4 4R44 4$ 1 


l^t^R C (^1*144^4 4^4) 

fclfcfl Rl4-R4% 44? $t$4T Wf fclSllvM C MI'SRl 414 I Rl4-R4flt4 WXS HRWt4, (RJ>R 
MM, MW MM, <3j44t “MM, 4fot 4%, <£*141*1, 44R1 ^ajtfRffo 1%T>tf44 C ^5|tt4 i WI4 4141 
'MlSR#, (3% 4V|®1IW<i, Swiftl, ^Wf, CM4t4t ^a#f f%Blf44 C- 44$«R i ^J4WT 4R 'Q 
%5f 44? lU^Sflva «mra 4^ fcSlIsH M1C4 41 i 


TFSfK ftSaR, W-io^T (2jfer 

























































































toR 


f©iilI»M c ppr <ptw <R*jM ^it: 
i. w, #» ^®it% m»w>i^,m> to certvst ®iito 

I 

$,. <plc«t ^*w i 

vs. #8 VQ ^ *1$ ^t£*f I 

8. c^, 'Q «ui»ii$wi 4to?r to#t?r tot c to 1 

<t. w ^ ^®T to I 
fc. CSffi siftot** w I 

foiSlfti c— ^ 'iW wstw ^»tf^ (nlc'o^ "srlf^ toi ^ ’tvst) c^t‘ 5 t ^ i ^ «rstw (^>) 'arfto 
’t^T *1$ 'Q ^s *ttt?r Rt i 0*0 *rr ^ics <?# ^ i (*0 *ffos?r "srifis ^r 
lie's*! ^rfw ^ ^rtn i #s ^ *to& i (*0 slfawlw ^vsi ^?r 

to ws? it«r *to i 



4<p<p ^tw 


■^tW: ^m OT ^it^T^iT to «H <p>si«iN, CR3; tsJ'SR ^C®T #t #f dW 

OT*lt Re'S «||w vst^ viH<PL>| Tfllf Si'^g'S <p<] | 

V_> 


i.i.<2- tot ’to <srk *tlft 

#^rC^ M^tto tflW ^J RiSlRci*! ’STC'st *$m Wf ^T , *lto «lto3 

i ! *ito *Rt«f £f*jR^ cto tor i sitot 5fe«sr *itR <?fw , *ito 

Wf *M i 'spFfr, ^ f®>r, ^ ^ *n% wi*r ^twr 'aiisimm *ito 

•to* Hto <$sR i to M iHw<i swto tor fc*tffl=tofr < 2 j^o 
^rst^sfto ^rspgt^fa ^«Jt ^p*! ^t ^Rt: 


wfK (Fe) 

(Rt* *10$?! v*r^fi> 2f*ft*T ^*tRR i 2|% ioo ml *IC® (,«nl(.^ SflTf (to mg i 

«(toj®ert v£)^ c«ilRv© ^^toln ^ ^3v© «2TtW i c«ilc^ vSl^esr *IM, 

iw-II^p, f^sf ’fTst, l^at, rvojIR i stlto ^57T ^ ’STtSTT, 

tor, ^ ^sjiR i ctosr sskr toKHif^r to ^m\ nt \ tot^mtora ton o 




























































vSq\©\!«i #???t?t 


» 


wc? ctot cro tot i wfm cro? wt cm tottoc? ~$m, TO-’it crow, 

ij*TO, tot <w?r, *)ps W?T ^ajlf? I 

TOMATO (Ca) 

STT%7r? TO 4?? TO©? 4?*fi> £fTO ^ I V)I^W<I *tfTC?J? CTO 'QTO? ‘T'ixMl 
^ TO ?CE^ TOMATO i *\firn ««*? TOJ w TOlf?TO? TOTO >MCXil C#f i 
<5?? wm VQ TOtTOpfTO? TO ^ TO fco% *lffc? ?f^5 TO i ~m 
*lPlTOW> 4? fc*Nffc *Mt? I TOlf?ro? ^gogf TO^: TO, fTO, >lillR*H, ^pFPpT, 
TOT, ’TTOTO, 4fe*1N>, TOTO, 4«lPHI<fr, TOtWpf TO i StlP^T TO^: ^*f, I^T, 
cTO TO, '*^f% TO ^vsjlft i 

TO 4 ?? TOs? *&? ?Nt? toi <whPiTO 4 ?# ^rf%£tcTO%r ?f?^T *TTOf i 4 TOT 
<WMPlil|vi ?$ TOTO, ^PltfS? C*|f*t? ’TOlfTO ??C<MbW «iW TO « C*lPl? TOTO 
TONI toi TOif^TO? WTO? WTO frofr? ^ <iw wftor? ^rf^sTOTOrat cro 
^?i 4? WTO Pf^W? (TO <5?? TO? ?® WTO % TO I 


TOTOt? (P) 




<whPiiilc»is 'SJCW TO®? 4?>fT> STTO ^TOt? i TOTOl? TO, "^TOf TO^s ?TO i 

Pi$Q>«> ^ITO, TOf^? cenflj? ft©t? ^?? Tost f?TO? tot -TO ^toc? tow?t? stto 
^TOt?tc?i 


TOTOtC?? Sjvs'asr ?C^: TOT TOJ, f*t?, ???fi>, WS?^, ?ITO ^©JlPt i SflPt'ST ?C^: 

Iro, ^?, TO, TO, wPnsrt TOitf? i 



iff?? TOT TOTTOt^I? 2TTO ? S T'S? I TOTTOt^I? W©tC? 1?tW5?, 


^#totot, tow?- c?m cto (?i? i toic? *tfP© TOto csnft? « TOtrom 

TOTO TOTOTFT? WTO TO ?T i 


♦lift (Water) 

’rtf? TOJ? 4?# 2TTO $TOt? i TO?TO? TOT *llf? wTO?t? i CTO? «lfc? W5F®fM 
TOST ’fit? TOT W» TO W i WTO? fctftw 'QWT?T? ^o%-<\< 2-% ^ *llf? i WITOT? ?$, 
TO, TO, *fK TO ^TOlf? W®t ’ikfT? TOJ *11% 2TCITTTO i 


(ttoto? *6? ‘S?? crow? w?TO TOTO#? stTTOr ■ p nf? to ctowmc<$ ?to? w?t 


















































































•It i 'SJTMJCST MHI Slwilet'lk ^IhM '*tffc^ fafoq ^ i 

4fi> #^7fc^ *mc<m w, mr ^*n*fiPBr <#* 11 ^ «’ttoiwt wi ^ i fairer 
wi w «uic>iiPtai ^ojrfw ■*ifto 'sht t^n$ 

*ltft \g ^ffsf 1^1 C<1 '“tfte C 5 ^ <K3 C^Bf I 4 W *tffa CS|CT> m 

«i*i^®«m« -sjtiocsf *i5lw« ftwcH w i 

y mm <#t, *tt% cwt: i>t, ^f, ^f, i 

mj CWT: m«R% « mI 

c^ic^ CTt§ 1%4» *rflm 9[tho *if^nc*fir mm '“tftorn m^©t 

mm i sttmw fttfm *-« Wrt *trf% *ir mt ^ffr©, mm stm <& 

*tf^TW *rtft 81^4^4$. 'aiMOul *tfm (Stw C^^mi 

^t'QTim, <pti^ *tfl2fc5i *ttf^ ^am <mt <?m i 4 ms <#i *ft^ *rflm 
^IPTI I ^lillMfi* C^m ftilrSM m S|tWT m St^tC^T ^mW *tffeT *ft% 

^© ’ties i ■*tfks 'ai'»H mr ^ ^ ?$ ww mrn© w>, <$&(.<? m i 

’llf*^ '»!'»!(.<! 7[t^[ 'S C^lf*T *j4*l RM) *IC® I C1W. 'SIS 'Q **HM3 ^r©f *1*5 <PG9I (ilPu.'SlPl^ 

I ■*t%S *flft io% ^CSf c^T C®Tt*t <5 1f?T, ^rs *ftm I ^T®jfw 

m, v<j|^?il $v©j|ft ^t^ e t'Q *tfm C^lC^ 5 'o>ic«i<P *ftf4 C^ OTs *ftCS I *llks 'ai'ah 
FfcWW* MWfs <mt%?F mm ^UHl^T 1 *1% (?IC^ CT < #^t e t *flt% 

« ott ^ ^im, ^umi^T <£H ^csr ■*t%^ *n^ « ^twu uw i 
^jhi^t *n «itro i£ff w, ^ -^ck ^s ^ ^ am *n^ 
l^ta ^uhi^t fcsj% ^t iim i) 

ot ^’fW 3 ? f^?i ^ft ^it ^c<jc^, ^©t? firm's ^rt?r ifi^ ^5^4 , #iF 

^ ^t i 2$*im c$z$ *n*m m \ ■*po%r, wm, 

c*rpit^w ^ ^ stm ^r i 4*|M ■^tt ^n, 

2l^f^© C^f «tM tllwet ♦tt'QTIt ^Tt?T I ^ ^MN’iWN %4 '©•^>(1) 
^■*1^ siw®? ?m i ^iw'st c<>i^c«ii'8t fei ^©f? c^snft? i ^iw®? ^rrsrtw?' 

w *tffc aiwm ^ c<M^<M^*ij, ^<^t«t, midto ^®nf4 cm stfccm 


^oiSs> 
























































































tow* 1 v©w 1^> 4 WN^Wf £it%WW '©t 4*1^ “'#’© >|Hv®lw TOT 

TOft i Ktem »mwla *ii>iwiPw toj ta *|Q«|R.'© to® to i to crof^t 

f*t® fcoft TO W TOT WW dTOW TOT?© * i 

*IUW$« TOtTO ^ 

i. <#to* *i^mv©i to i tops? <#r c*rm tot arc* tort *t§ro to i 

to *tfw crop toi Iwm wi to i 

«. *tftaw tf^TOtW) ^Tt^jTjj to i 

8. toto ^qw sW'N' tops «flfl> tot to i 

<t. to tot, TOwp to stro^ f^«rfror caw, tohiPi « *wh«w toh, 

^sTOrf^ro, TOfcaw« ^jro «ici<pkc*t "to i 
4 TOW slftfar ^o-vso TO WTO^© i TO-TO% «TO WW 4 *lfolW 

’ITTO^TOi 


iA ^ ’Pi ?*R'4>« (BMI) ^t <TO^l 


f*f^'Spi[5^TO ^TO WtTO^fW^nk'© <TO> 4W? *Wq€j<iTOT£*t*W, £TOlW TOTO WlTOT 
« 8|W©q«CN> ^T%© TOT i TOTOTO TO>-*8 TO ♦N*®' TO& 4W* TOTO TO fctbvoH 
TOT W i TO 5 ? *ltWW TOt TOT ^ WTO ’TOT^'t TO WTO* TO %TO TON i 

SftTOTO ^TtTOlW TO WTO fc»'©H TO WTO 'Q^fTO 'TOpfet TOT8TWW StWtTO TOi 
wto '5®'®ta TOf 'Q'SRTO •’itow’iJ TON TOW ^i£)a|\o||^ (BMI: Body Mass Index) 

Wt '©TOjffr TOT TO I 'Sw>'©W TOf WTO 'QWTO TOT®RJ sTIW>, TO^ ^ 5 f© fw WW> 
1 *lfW TOT TO i 

t^rsrW^CTOT ^ar 'sm: 



TOfk WTO «TO^ WTO vBfcteH TOf %?T TOT TOW W TOT TO, wfi> TO <?$ 

tro^sn^ <tt TO5jfi> i 








































































*Rt ^ '8^ S T Vo iiR^ Stewl >.v RSIs wKcpi 

foirsrafe; = vo/(i.v x i.v) = $&a (ernr) 



Rwh 


J 


'srt^r 


W R 


j 



< >-Co 



< iw? >co 


ftaj i.o^; Tif5f 


'sitolcttfl cut* eRfl ftofto ^u^ftiiapail^ i OT^iwI ^cs ^(fr : 5?6^ 

’Nl'olR^ 'ftiiiii’ql^ I ^ lii^ariw ^rsf 'Q^T ^ C#f ^jOT ^stW Wf 

fiwD«ll *fll <llw I 



Wl'o 


3D' 

^tlf: cmvtt «!% 

<M Plffc aftw ^ (f&aj l.oo) x 

fcviM or^ttei cstotcrar «!% 

l^(£i^it «^t i c 

X 

X 

XX 

XXX 

XXX 

xxxx 

xxxxx 

xxxxx 

XXXXXX>C 

i ■ i ■ 

_->0 ^0 V50 0D 

.-H—r e/Ai 

fijat l.o«: f?iiiH'a(l^ «4TO ^ 






































i.o InR’V Hhh w*h 


4 'jRH'® <B||CFIlHl4 'ail^wl « fawl^iHfii ^TW'C Wtt C^iOlf^l 

i*i<p«w -li3lGl<p *ltor ^T ail^wn ts if^ ^ooo-^tfoo RwitahRl ^nr *w 

tot i IwJiISm, wr <£rx nippw toi to 1 efcsi«% ’ifa-’rafa 
TO ^ItTOt afcHlTOl 

frfa? 

^inliflsi ft's! 1 ®*! 

rail^i 

■ 

cm nn^) 

■ cm [ww) 


|S^ i. 08 : 4+>bw «jpfa4W iitycwi liPw ^sr *j|utu fi'sisw 




- I3T~ - ~Z~ -\ 

^tW: ^P*!^ »R^ji ^k*i, 'Sl^aTTO, t^, CTO^ISft, CTO, 

^t, ^roPr, M&t, ctot, #, ^ ft, 1 

^E'iw wd^lwfl w(R>*ll5f5'B TOT 'oifc^i t*i HI | t)'^i.*iI Rw Rcmi wRc®i '•IIcwi 

SHWwh ioIPi^I &$f?r to 1 


"f^Jt 

«ill>ra 

a^TOltf 

IwlEw « ^Piwr 
TO*t 




1 1fc-TOfa 

TO 







_/ 





































^ ^ ^ c#t fw i to^®im « 

i*M>fi> ^ifW \C«1j3 ! *ltWtf®M J f SP'J'O'^Ml 




TO^TO?M^ 

^ITOMTOMRR 

«ft Mlt>M Hl»l 

i.'*R% 

^.^1% 

o. C^ 

8. W^#/ 

<t. «i^H«t« v®^<p|Q/ ^®T 




cuR«ifD <TO> t*i*i>ii$. 'q^h <pooa *fM^ 'TOTt ■*q|'vb<p« *MM 0*lff© 
(?l «k.»h» TO? 0*fa© "3? <?# ^1% R? i 'oil^l ^ii5<p'»lc<i *lf?TORt ?*c? 
TO^ ^r TO&$ TO^F TO? (TO *Tlf? I 


^ ^ 

toj 4?? ^icus ^torr^f ^t, «iN^i cRft> i*r? 'sn^f cstt? crI^. i sictor c?^ ?>? 
cro ctor 'aiwicw TOTOfr ^s, fop ctor totsr <TO «Pr <TOs TOiMrfR ?? i 
c^t <ro *grot? to rtto 1%^? ^5 wut i ^ «iw *tfTO 

^Nt? W*U ^TSR *fRR ^QTTt 2ft?It^R i 

^ to ?ro crot fflft to?*to <roi? rt i c? toj ^?ifi> ^tor^ ttW ^iw 

*l1<iTO «ttC^ 4?° C? TOJ st^t <pst«i CRC3 ■«ql'»lR<p TOf-<K»f<i 'SRI ‘ E 1^5It c f 

?roif? *w*m m, ^ to (?t mz$) to \ cwi: ^ 

^f%I <J3CT? d^fRR £im *froo 4?* Rif? <MR1? *ooo facTOJMft *tfa »SR i 4 
^ ?t RTOlf? ^rlR?t TO (TO *fl^i CRTO 'ailvilcw &rtPtH TO^slPlTO 4RR *1?ER? TO 
TOT R?TO, TO CR TOM TOJ ^ ^TOR^ R^p <lt?TO TO i 

^RR TO'»lPl<Pl fcaf?? RR? Rt^tR? ??R, PHc'S'i, ft W*J R^M ?>£? ('sNK ^ifw *lff£|f, 
RtRllf? TOflft Riff TO TO#) ^ajtf? RmMI TO R?RR? i f*t^ « ^TOM TOsttwm 


















































































JH 

Jl^eriloj <*JM\ F^f ^13fw ^ItUH ETfal*U ^hpc® 3JM I ^IVi*© WW1 CSUfS'Wt'Sfa ^ft^T 

^ «iter w *frs *tfaos ^ i ^tfta 

^IWilpK-Ul 1ft WQ i£R* fij*^ *f=ff ^t®f® cetlfH « 

'oil«lll«*i £|uiIbm i m»ImI PiPR* *ft*tT s^foc® *lt'0?|T *lftT *It i ^IFtT fc®% 


^ ^1*0 C^'olw -vul "^T 


■“R% 

C8TlfB=T 

C33*Wtf 

IWIh 

wr 



'sim 

^,1^r 


# 

^IICT 

c®»r 

■WfT 

fesr 

fBft/flS 

f®*T 

1% 

'Slt^'SlTPT 



piwimi ^ <ii*ii®iPPrti i ^it, i H¥-»rtf8r, '*f*i^t, FRfatffer *m 

vi*q^b <P3c.'® 1 csm Ptxi^. (fl?T *)lwt «i^p <pwil^, BT faiHWi fatHltl, sfT*® 

ui^bi*! *^5 ^t ^rtfhr ^*r <Hu'®lPn»l <mk.*i pr«lT^ta bt , ®i1*m>I«i ■Hfoki HftaiM 

*hwmi <3f*t i -kfalw GIW *tft*TN Rw&il ^ST *)4lww «i w i\% «llPK 



Ifel >.o<h *fH? ft-slft® 


^rtr-« > flwH, OT-ioir GSlfa 



































c^ ^ R?wtft? rrcr *netiw c? rmPr f^rmf^r® ft©f? ri, rcr ^?? rr PiRfr® (m 
$.o(t) ?CR i <£$ PtR%5? PfCR '©I<pl<.n3. CR? ??C?? RR ^5RR? CR?® RI R? 

4RT5T R?R R^R R? i 

i.o.^ ^o rHuMwi ^T dRJ ^‘ 9 tt^t 3 T Rtd^ 

R? Rt^C?? RRF5JIR if)? 5 W? *R I sn^fw 'Q c^ic»1lI«1<P RfR? RtWCRS £tfflF®T'G R? 
CR*t 4R ?RR R? I ■%» 'Q ItOT SfcRM 'il^lW'S RCR? SiCRSR 4?* R«f?? ?TOl 

<3 RR <£)?? '*%<^D*I 

diRttcRt rmsi rr?© sjr rr $RR?ttRt?r 1 r*i? ^rrt i rr-^mw rcr ^r 
^RR vj^R dRtf? 4?° <whQ '»JR[ 1?5t? ?>C? ^Rs %?RRPT? RR ^tTRT %RR? RR<§; 
<mos ?? i 

rirr rr PiRte crr rtSI? rr ^%r r^j cr?© ^?i c?i5t c?ftc?if| i ^rt rirr 

?R? ^ RR ^5RR? ?J?R? "PM RR fcsf? ?Rt R? i (SIR? RR pRlfoc^s C?RCR 
0©R IrsR RH? RRRf? R'aR ??R, ?J?R? <K3 RR R?t? SR}'® RR ?? I 

^l^tRRt't «fl$ RRRR R?ft (2l%© Rt? 4WCM i ^tCRtRRT: 

i. RtSR, 'SIR, fa 'Q T5tR (%, cRrT 1r?R RRR) i 

d?? «?§: i 

O. RRR CRRT RR <£)?* RaR? $RRtd R?f$T I 
8. RRJ 'Q RRJRR CRR ftof? R?t? C?R?: RtR i 

^?R Rr CR?© RR d^fRT ^ R? (23% RR CR?© RSTi 4^R? 03ft CRR RR %fRR 
fc#3IJ RRt ^fR© ?CR RR RCRT, 

RR? ftof? RR? RR? RR RRR ?C? CRRC? CRT RlP?, RdR, C^ RtK foiSlfa«i 'a d?R 
RRt RCRI 

RRICR? RR? RIRW? CR?3 R^©R© RR?? ?R?T? RSI RCRi RtRRtR R? R RR^ 2ft? 
R^ ??R??? RRtTR? fRR R R? RR?© C?R R? I RC?I? RtC? RW RRRt 1%^ RR? 
fifRf ?sR ^fR© I RRtR C?Rt? RR? R.WW RR? R i£|?sfi> f^R, <£1??^ RRt CR^© R?CR 
CR5? R?% ^RRt?t^Tf R?5J^ RR R?R R? I ??£?? %? RtC?? tP®? RtW fR5t 
RjPtCTI CRR Rft? RCRI 


^oiS> 












































































Ssi's'ss ^R«i*jRT 

cwr *imrw RRt<m srr *tir Bw Rwmi ^ i 
*IRl *IIHMPm>H JiW to CT^tW *tRr sR?t wr 

SB's i ^rcsr tic"! ^ir cenftanr i 'sw %m«T *m rsr ^rims 

<RBi£U iflR?T 1 *IT'STJt?‘ (?*tW ^ «f«RT TRT *ITWtftoR mm 'SttPlt i 

cwr ^®m»mwh « 3RsB#%r «iww^ Rto ' s ^ w to 

«ft^y R i ^ ^sRt Rwc«i Br *j«n»l «IRR c*fc?i Rtrr i Rtfto rrR «i^l^l Rm»c»i*i rr 
^■SR *II<.1J3 <U<3-^5Tt *W ^1 SB'S, CRT 7&v\ TRC^R RR B^IRM R(.<P I 

^Ic^<5 RR?'RqRRs R^RSJRgRSB' s i 4RRRC«'Rlwsrl'sWi RRRRR ReR RM i 

*Mm)3lum tfBto <rrre c*irr tot Rifto rMt ^rm r m 1 # S^itw ^*»r 

RR SR'T RR SB'S i 4R?R RR RRt RR' Srs #RT RRT RR Rtfs RR l 
^I'B ^5 R ®?l*9 ^vs 

RB> Tj»V& R WlW Tpv& lil'SR t£lR SJ^R RRR R M^'Ws S*IM</UI GBit'S RRsISR 
RtCPR 'SRI S«RRT RR I i£)?{CR cR^s RTf ^CR RR, fR^ Rf*R Rffi 

RR*T *tfk<R ^RJ RtCR iRf I ^1^ RR*T ^SRJ <f^ 'sjfSRs RRnBR Rrtsf 
RCR OTfljpiT W^lRR 1 Rl Tfcgos RRRtR £fp- *|BRR Rto « BB RCR 1 RsfR, 
aplw's Bc<pi, BKRt, BR 5 !, >ii>tiw> RtRt RRR CRR 1 r«:R B^cS Sm>RRti £ftto'SBRCR 1 
RTf& %r, crmt tot m»im* 'sk^t «w% *n%w BB i ^rrt w ^ito 
9 ttot^ e T oPBrl's]?i •ssfRR ^*R 'qRIwi CPR &to®iR ^ll'®B's »£R? ^ito 

*ltow BB ^irrr pB© « ^ w to *ncsr i ^5 ^irt ^ *$<m w.*u 

to^i tptB Tgus «>iivi!^ ^srj iHWlfi BjUiBIh 'Q ^«lto TptB 

^TJH 4WCH «q*ic»i«i ^prjR ^ i Rf c<pl'5|'stl's ^hlc-sm 

C5R 2tt^ftoR#B '^IRR 'SRJ 'S(W<P '»lc.«il 1 



l£)<p^» ^tw 


^tW: c<p!wI ^<pB tfTB ^5 sRsR *IHR Br 'sR 'sjt^f c<r*H C^R RtRT ^’PtR 'siic^ 

ISR? (Rt WR 'S|R|<PI W 1 












































































ys ^ 


gn^fro tocr to tocrr to tocto tor r^ rt rttor ^tort% to TO' ^ R^ 

RTOtR RRRR’JM TO^: '#^t < J 'Q 5,414 RtRT TORT 4R? RfTOC*tR 4tRC c l ^s 

^R, torr toj ^R, TOro TOfer, tor tor RfrotR ^f*R i torrcr^ 

<4<P<PTO<1 RltK.<P R*& <PM RT I <p«i<pfi> RSTRR R\Rf$l> 5«J RtR R^> <PM I CRRR, 

RfTOCR TO^©T ^f*R CTO #RT$R ^f*R TO 4R? RMMC4 R^ TO i TOITOT ^f*R CTO 

RtRFRp $RCRTOR RQTORR ^f*R <IClJ Rllj(.<P R^> C^f^T I 

#Rf<i RT <JlTO9ill RtRT R^ TO (TITO RRCRR faft ^%R fc©f% TO I ^ lRRl$ 

^rtrrTOTO $f^R ^r i ^ Sf^pFit« rrcrr to 4r? cron cron Sfro ^h© 

TORtC4 *am R*i®tf«k Rt«T Rtf% i 1>f^R ^t^STO 5 ^Igs^cf TOR ^jj Rtfa© xiiSk'© RtCR i 

Vu'sti'ak ^artR* toir rr, TJtTOk rr, c®tfR, fTO tor, rrr^© ^©jift ^© TO 'To' 
cto i 4ro rtricr§<? *ro to ^r? CTWd» torir i TO Rt^fi> torj fRR cwit *rtcr 
rnt m , ^©fror crrt rir to 'qrr Tor torr Mr to^ i TO crm^s wMr ^ir* 

(CRRR: favS<P3, 4RRlRf'st«ih) RtRf '©il<4h© TO TO TO RtR i R*RTOT% iScTOl, RfRR, 'fillbM 
£Tff% i><p'stl'a)<j RtRtR 4RCRtR RtRT RRC5T TO TO i 

rirj r?rtor rtto tort 44 ri^r tot, rrj, rTOt, rt^ 4R* tori RtRj ^rj to^q 

CRff© RtfR i <15M*I C4tCRT 44fi> RRCR 'Q *RtCR CTOCRf TOTCRR ^RtRR (TOf TOT 4f RSRWlR 
RNJCR ^RIRRCR ¥5^, fTOu *RtCR TOfTO Rt TO^© *Hft i TOR ttW 

"SIR CTO £(TO TO ^TO TO?T TO^t TO TO^T TOtCiR TO^f% 
CTO^® TOi 


i. 8 .i DfWl?^ 

TO R^ #Rf*J 'Q #TO Rt?It fRo^$ ^TOTOR HrR 4ITO I < 1lfR 'Q #RfJ 
'Q ^IRTOR %Bt 'WlR'* TOR TO TORT i WT 4 TORT RtTO* ^ 

RTO £|'©|R's RSCRI RTOR RtRtTOtfT <£1RR fRRTO 5 R^TOlCR fRWR TOT CTO RtRT R^fRR 
R<i*« TOT RTO i 

from "TORT TORR TO RtR%TOCR TO R?R^R « RtTOTO TO TO i TOtCTO 
RlRtR RTRRR RvR^R^ <5CRJR 'Q RWRlf^R RJRRtCR RtRT RvR^R 'TOT TO 1 TOTOT RTOR 5 ^ 


^oiSs> 























































































•Tfsr <4 ,? lk*T vScsi*! <P3l ^c°il: 

2 >. 1 JWf: *IM<Hst<P ^R<m ^t £ft§fa *N% i TfFWt *M%ff© *ltW§ 
(^ *#f ^3TPF 'G ^JPFt5%T WJf <IR* ^^Sfl^SI Q>*||t<p gtf^® <Rt "Jim I 

«iw<p Pr <#*© ^'Stw ^rw*! ^T ^rtrr i 

tH&etl«*H: *N%ff© <pfoT ^-^ifw, ^*T, <mtf <RT frfa®tl'©)*l 

fofcpn *tw?M*mn ^ *N%s©#^<$srto, c<piwiBi$ 
w\s sitem ^t rt i 

®. H#? »N^s « ^hwa<ut<p o° *>m 

«nw i *N%f© ^ Sifcm *tt<F-^rf%, 
WR 'SJt^I ^ 4 *hfe® Sl^vo^vs ^IViOr ^ 

t'oQ SIMM'S 7 Tv^* s P c t <p$l i 


8. w: mrnPpp m\ *mra?r ^ caw ^t to i ?r<jw 

(Preservative) ^T i ^Itiw *t5»T 3 **pI ^t ^Icii C*H $,<$I<P 'S <ul<pci5pi*il ©rule's 

Rl * CWI <TlTOpPF TOITO* ^ ^ i ^I^CTO C^t *$%¥! C*$ i Rf$<F 

•rfarota ms\ c$rr tob stw <rii ^© i «Hi*ift<p ^r<pw 

iw wt^s i <k*i<pIE ^tsr*fcTOj «i>ii*iPh> *rh*kto to Iro $tsp*i 

<RT ^It: «fl«|jOTO ^5 ’iTOTFR TOT C®R?T *R<m ^ITOT sfcTO <RT ^© i TORpPF 

wft^ to* w^r i 

(^) tero toic^ ^#’tflf^© i mn, to si^Poo© %rom w 

#TO? CTO ^r ^ I <*Mli><P 4picv©« <£% TOTO> fewTO <rc»r I 

(*0 ^1»IOTd5?r CTTO Sodium bisulphite 'SfTOT Potassium-meta bisulphite 
WH W ^m, <«l<l>Ci3Qill « ^<3#^ ^t ^mi I 

(’t) Sodium benzoate, ^ Benzoic Acid— <*Ef “i^'t i >^f& R(.*l«) ?jal<p «^RT 
^P*ic<p srf%^s i *pc®i^ ^T, *pc®is ■*ff 5 f R'ojlPt Sodium benzoate 

^ i 

< 1 HI<JP 1 <P ^|v5t Propionic Acid— ^ «^ c t Sorbic Acid— 

(£|-^ wj^cf sorbates <u<i^h <pw lwR>, ^iPi^, ' 5 TM S T 'Q CWtf% ' 5 Tv^* 3 P e t <psl ^ 1 







































































































Rmm rrp® i ^ nftiuFto ^ rt w#r rcr^ 

RRfl ^R, ^CR CR^CRt RM«Pr«. %R 2lR>R>*ll ^ <RP® RttRl 

fr. ffcft Rt RRFlR 5Wt R?R*H: ffiR « Wl? Wt %RCR < 1 ^^ cRW 

RJWo RG?I 'siMgs. I RR£?tR 41^*1 W» 31 Vi < 10*11 f&Pi 'Q RRFtR RR SR*! ^f^-'S|F»a<iC'‘l^ RlRt 
'^J^tR’ttRTW *RSR <PW RIug*? *0>R CR^> RR>t <PW I 

fbfR sKRTR r>cr wra 'SON, cstf% 'G ^Is^Igr^ fc©f%^R i cRrRT, ^Rr, 'oilitoRetl'sk *prg<p 

c^S rIrror ^ fi>% rr srfj c<rcR rir 1rc«# <tcr ^#r rm rr l 

R^fo'a RlR RJR3K3R ^flft RfR RHRJR RPSR RfRWR Rfl> ^RRt RtRJ ^jjCR RlflRR ^RR 

rm ^iRRf «ii^ e t ^R> ^ 'grrt5t fafi^R rcr rir ^Kgr ^ 5 ^® rcr RtGR 

RtHQ>*ii ^ 1 4 to rrj r^rt rtcr rt, rorr ^trcr y 5 rp® rtcr 1 

i. 8 .^ RtWCT ^ *111)^4 aifafrill 

rViIg*! TjR, *PR, Rl^ ^rrIr 4 RteRGR 5 Rl>R CRCR* RR 1 ! <P5llo 'st*l) <jgR«^ W#R mIrr 5 IrrI® 
^R^fiJ rIrIrIrr 4 RRO^f RJR^lR R>Rl ^cw?. 1 RTRJ<5RJ RSR^C'tR ^RJ i£|R RJR^lR 1 r1r*R i Ir 4 *^ 

'®iiwic^ <Rc*t wnf ^trrrq r^rriIrr^ ror rsrwt 

r*w «w ^<w«iPt w ro©ri wiri, crt^r ^ %5t, fi^, rNIr, 
Ir^tr « %v5t^ rr> ^GTim^ roirimr RP©t RRRRjtfa *ncsr i ^viiRh Rrniw 
oimohi r^stf® wi Irrhw *rt*® rp© RTCRi 

RFasi '*FR CRRR: ^Hr, i>GRGi>l, R>RT 'G C’fcR CRR 3^©*N^S '5RJ Ripen Ethylene 

riw <ii>iiiiR<» ^ ^tt^n?rra ^srj wtm ^<m (R 

H-b- f^T ’R ^MWs ^t I ^©t Rt TO W ^-O %?R W <il'Sfl<)'Sfl'S 
<psI ^ I <iHliil»i<p ^Rt^Jc^lh <Ph«plRv©l ^Itn i£| «P«1 '%3^M *PG«1 

»ih<M!ks ^r c^r^f '^s *ttc9i 

W*\ *IN»ICTRI ^RJ 4jHPUll>l ^1W «£W WW# *RNW ^T^i 

^ (il'SR (Rt’t, 'Jit <ilv©IC'»m ^t ■'5t%I <£1^^ v oi)lPif5Ri«i ’OR, 

n ’i^M^sl^iw 'iuiftftPH ^«tm riw fcm oRiiiRH* ’Rtc^ ^’iRsf^s ^ i «£ifl> 

'SfR G*i*i dj^s Rt ’IlG^ <£|R5 RIgs?. S|Ig<p, CR 'S? r U '©iRlG'l^ G1G*1 R»^ ' 6 |R RRRT^t ^HiJR 

(Culter) RtCSR ^WR e?l'®l?l ohRR<P *Rt*f ’tfi^ C*eS I <£IP© 'JRT ^s <#<1^ ^ i£R? 











































































































Ssi'SVBS 

•it C*tC^ nNlw ’tt^ «ltC^ i iSRI «fM ^ i 

R*)l® til’iliiR^ W3.I<1 2jR»wl< ^1^ e?*u C®j^l ?^l?r C^l^t 'oife'i ^It^Q 

sum wv f^?rr* »sm to ^rctcsr 

>|tb^vs| ^t OT®Rl 4 *J3FT? ^ ^ft 'SRJ *\U>v\ S?& ^ l *Jfat 

4 ‘raw? shtoRR* ^tt«f sfcutsf ^ <*re? ^ *lfaftr, 'skis ^f^r 

’ilpo^i^ ^j^-jyJt sj^cH *uwl*w» \SyuH Ro» i ^rWtCir siN^M '^M'l^a «f*i , kH<i 
Jiti>'»*i'sl ^odmi C^f*t Si'oh writ's *ilw i 

*.<t 


«tt^ *m « tsk Tam* fcsft ^?r i '■^t ^ ^ w c&fr 

ma t^*m ^t*tosf iswirart? *n^m 1^ « ^ \ 

*m c*fct \« (?mhw «p*iktoti csic^ RwifiH c^r^, *rr 

iil^T<pj5<u %»iw il'»c<p C*PR Scalar® cssjft ^RI«tW ’■iftaRT i 

^ptpf w®t ^sk ^a wf 1 #^ sim^n ^hfrt c*ftm 

^SPWtll^JlS »um « ^pffial^ *W< <*R* »l|irWiMM »i ^ 
f^PItgflRpre qfol»H <fta OT?r I 19 W ^IjCTt ^lilOTt *W< « ^C^l4l4n 

£|^f'® ^W> ^Ik^P, ^lt ^pi*fC»l *lHI ^Jlf*J (fi>3f i.O'b), lil’SRRs <PJNI<1 »|fi; ^»W I 

y<t.± 1^ 

'oiNlom ' 5 RCK?T ^tRIb^a ^CHR, *£T*ft»T I *fW1w<l *PC®1 PPR ^RkpI^ 

'Q cat 9 ! C^Nt c®t?r ^Plt: 



fsar i.o'is: c*pr c^rN 5 ^ (^fef) ^»i«p»i ^Hfk^ Ostct) ^r^pr 























































*8 


y cro c#t cawtepi* *® ^ i 

*. cwwt w crow <wtw cron cwt: -*p^pr <wito, <3sfc, ^r, *Mt 

\3 s^ylPiti <WITO, *ll<pW^kv® W TO? 'Q Wffrs CTO l 

<WITO C^W iTO C^t TO £ «q^«m '5^*11 ^)<K) c t '3 5 W i 
vs. >l*Nl*| CW (flW, TOT C#t ^TO TOT, TOW ^ TOT TO 

8. cror cro *pro to w ms ^nftro ^wrotft <tof *pnfta c*cNrr 
2tro *rc®t W to, tows x rtftfw ^ i 

'Q ^iWs sicmji^ 

:>. to, <ro, otoi ww, w^iolii, ^srfro, towto, cto?5to ss^v totto *jwt 
fifTO TO TOW i CTTOT CTOW *£TTO TO 'ill^vs Pf?s% TO? va||v||^ cpfc*f 
TO TO ^TQ ^TfW i 1^* iJgWW iTO, v£)^ vail^wt] « 7ft <jftTO 

<pkc , *i vs , tot <.<hi<.i w^iw ^■ro <pw ^rtTOtww <ii^t<p *jfw <k*i <iiw^. i sf^rs 

^T&WTOT TOW TO TOj*|j^ i 4 TOTO *H*Ht* ^ TOTO fas TO i 
R*««WTOTTOT© *TO# CSJtTO “^WWfroTO” ^t “^TOW ■"tfteRTTO ^foTO’ 
TOtWT TOTW TOjv®l*m TO TOW i 

VS. « '®l»lH»*|fc TOJ^ fiwW=T £ttfW?T «*!* Wlft TO TOW 1 

8. ^pr, TOPS? « TOW fSWSlfvo&lM* « «|51W« TOW flwW5T « 

Fm ^PPfflTO ffifTO TO TOtTO i 


J.'b^W'SPlfc 


fit WW ?T?W (WHO) TStCTO TO# TOT fiww i ^ WW?T TO TOW, W 4TO 

*W< tt #W® 2tt% W TO®T 4<FtfW **Mfi* TOTO?T *lfiTOT ^d? i 

T§TTO> WTOt TOW TO?t WW #T i TOW® TOTO^J (WTO^ TOW Tp^WT TOW ^ 

^1 OT TOTOTO ^TtW 'slt^TO TO *WTO « TOfw ^p|¥ ^ farfwTO 

ww sw«f w tow *nftfw ^ TOtw worn ^tw to toto^ ^t to 

Rve^vol ^5 i.oH) i 


















































































Sfjvsvs^i 




'8*1? C^M ^NfeStCT *ltBT, 

cwt: c^i^, wwt ^?r sn^&t, >ihPh> 

wit W *N%, tow «Pt *l44»i wt, 
’ftfMw «Htf% c«iw ^r 9 ftWw 

^sim^si w ?t ?t wk?tt ?mw ?it*w wot 
csiw wh «$ *iwar «Pt 

«rt*w w&\ 

»lMMfol ^F«t 

CT ?J% vHWfcMJ «TO, ^5Rr TOT W^M Wt 8RSM 

’ll? i wr hmR* >ii^«<i 

<FT*IT ?1? ?t i «f^ e t^ 5 Tl 



^*I^U CTfljWl? 'S’t? ^1?% ^ CTfljPIt ^ Rfo ft’ttt#, « 

*t*K «>miH *w, c*lRfsH ^iuRfewiJ, wimh, v\°, w, vjiRqpiMi, «*i»r«*pif® 
i «flflp^t?r w c*mi$h ?mtw ift i 


f$3J i.o^: 'It'i^l^i^ 

#3? ^ (Ft? I 


i. sft'GTTt? £|f% '0 ||<p 4«I ?t'Q?t 
*H*1»|i| Wllfe>lt«1l'0lW WT 
O. ^sp^sT «*TC* C5W *H»T ^Q?t 
8. WtPTf «JtS|^ ?t «IM i£T?? ?t ^Q?l 
fc. 'Q 3>aHT 

'b. ■*!%? ^spsjR^s ?|? f?8Wf 


S. W1 tow *IW CSlW ?M 

V. 

trpkctw ?t «im, Em-wit # w <w# viihwh ^t? w^ij ?if^? 

C»IMPT flfr W ^aJlf^ i 

?j1%’|vo ?f 'SlRt^l ^I'bl'G 1%^ '®3lt ’lRc<lC < t? < pl<)C c t'S £|f^> 'Sfl^C?? 

«Tfa 5 ? e l 'Stiller ’ffcST, <?Nt? C«IW C? tfe? ?IWl^ "55? *fc5 i 





TpSfr-8, ftseH, S»sr-io^r G£rf®r 




































































f*ro 


^TO*T’t**TO 

*lfa<llM« 3OT 

i. TO*5C*3 3*5f3*J*t 

*. (3*1*5 

vs. TO3t%* < #m 

Q VD|»vf «q^(^ *g>GT| C^t^ R^lil 

< 2 -. f3m * c*rot ffl* ft%?im <7Nt 
b. TOTOt TO^f ^VS^II 3JTOT 

3. C*tTO* *1*t 

v. TO3i%* TO « **ito c#t to, c*r 33 

<ll*1 <P5l! 

&. C^tt^T CT'QUfir ^T ’W *flOT, ^1?T 

^flt*MlC*f <p^l 

vs. vi|*ll*^ « %TOt*t 

8. TOIR* C^TORff TOC* 8|8Rr (W3* 

(t. <#TO CTO Rfb^tj^l 
vb. OTTO d* 3^ftTO 

S. %sf #OTM *t TOfOTst 
b-. TOHTO5< 


i.'bA W ftWt 

C*fC* 33% IjtTO ^5*1? TO* TOT vat 3*f **f c**f -^Tf TOf I 3OT -gjH TO* 31^3 facets 
■*lf^ Wl>lC<M ^2|TO ^5 CTO'S CTftT ^P5C* TO 3T I 3$* fbtOTlWTO Wl^TOl 
TO% *TOT TO, TO C*T CTO TO*I>I* 33% 3% Wrf^ 3T TO Wl COT 3J3*3f 

carrot to 3t i to* fern toto>m *M3t c*c® to*I3* vii^hw *Rf *3c* to to? 

TO^ >ii>fa^fa>S TO TO %t*TO *3C* To I 

2tro TO* <)]%C* TO TO C3TOT TO CTO TOW *3C* TO I TO 3NC* TO 
C*lWM«3, CTO TO TO TO*533 C*ffTO 3t TO i TOTO TO TOft* %t*TO TO 
TO1TO TO, CTO C=T ^tCTO TO TO TOC* 3t TO, TO TO TOP f3C*t3 C*IC3T TOf ^ 
< P^C V S "TO I C3 C3 atllSVStGSJ TOl* TO, C3fi> <3<PSlCS <PCS 3 5 3 *3t <PCS *5)cS *5ks toi 
*%C? f*fTO CTO 4C<MlM TO TO® TO I ^ TO TO TO *ll3)fa*v»lC<l t3*tTO* TO* 
TOi 

$33 TO? ^CTO $** ft® fbtOTT TO TOR i 

TO* COT ^ C3 TO TO* 3J%3* TOI3 OT3t *t 33, TO* COT CTOTOT 

TO3IC3 *5 3*CTO OT3t « f*5?33T TO *TtC3 i 4^ OT3T TO%**tC3 TOM « C3C*t3 
$Jjfa>S TO<f# i TOTOCTO 3333t TO TOCTO t*f TOt^ 3333fft «J% TO l* 5 ^ TOfat* 
TO* TOP^ TO? 3TOt#3C3 *3t33 ijtftCTO *tM TOf CTO ism i 3TO3TO TOT- 


































































































vSq\©\!«i #r5rrt 


^3RT CRIR* ^R*iR>l|v|lfeH> WlRCRSa^RRRi RR 

RtRRRR%R ^H^gJ RW R$tfa RfcST i 4 ^RJ Wl'rfriHJ CW 'Q 4 RRRT-Rtto 

%wt RtRffo RI%R^ R?*RTtF^ W#t 

cwRr ^1^^ w^ift r**rt <*r* »un>ift skfSt rrr* R*wch >moi>o*i r 5 *!^ rf® 

‘‘HCsT i 

RlRlto gft^t 

i. »IHH>I»W RjfoCR« ’tpSf <RR RRT IW 1 ®tWR ffctoltR RR*RI RRTI 

rrrrr$ rj%ct wf c^qttt i 

o. ^j^tor rrr >iviic^ *<mR«> cgfa® «flw ^srfw #rcr totR ^iRt i 

*HR>|R SfcP^t 

y rr^ crrr, toi fRto rrt i ^ Rir-RtiR w ^r si e irr rrr r^r^im cr^m 

2 »RI 

*. RtW CRRWR ^S|«R*|jG>lt R<H>lft « <RR?RRfR St&RRRiR RfRt Wl^RC* ^R^vo RRt I 
O. 'flllJlltW cwr RtRR* ftwt 'Sd^T WK ^ i <5Tl^RtCRt RRtRR^KR s^rtr RCR 
V||Rt<M fRRl$ C^RR CRIR* Rt^R « CRRW 'aiw^f %fcRT W R5R i 

i.S (AIDS) 

RtRt fRF5f 'oilc«il\»*i ^R5R*|ft (RfR $,Ct^ ‘<4^5R’ i <4fi> ^Rsfi* RStf>lR<P cm i icstri filvlf/n 
sm «IIWfR4lR AIDS fi>to ^R <£RS> ^5RR C$C$ RtRt AIDS RR c RltfR tolCR *lf 
W^I 'ailGKH <R*ttfC«Tt^5 4R 8 IWH *R(XR (to I 

srtfto tosr tr vji^rr <?^ cRm-to*^ ^rr siftotR rrr w»r rkrj, 
$fovSftfi> RRt ^R I ' 0 |Nlcn<l WW ^RRl^RR^^Rtt^, Rt?MkJ<.<lJ voil^l Sll^fWolw 
*wn»i to^R stftoR mus <nfR i <tc$r RiwIrRS ^olto® sp^us^ Rt wr 
#RT$R ' 0 |l^»l c t SlFs^'s apse's RtER I AIDS— 4 'oil^l*® Rjf$R Ref'** CRtR Slf'swR R»R^5t ^tt?T 
to R’fr RER RfR 4R? 4RJRRR (Rt% ^ RC& I 4 W (RFtfiR RIR (RQRT TO 

^BtfRn5 tw* C®fRtof% fRR^R’ Rt ^RWC*T AIDS (Acquired Immune Deficiency 
Syndrome) i ^R 5 RRWR «t^RfR, RtR RlR Human Immuno Deficiency Virus (f^R i.otr), 






























































































*^PTt Tftff T»!Wl HIV T*lt TT, «*& 
AIDS CTlC'fn *1W*ri mw I 

i.^ aids erMw^hK 

HIV WWT OTM *ll%WW 

^«l to wti (ww Twalw 

flwH '•eta TT HIV TBIT GT'&^PMH 
T- ftwHftliW TOTt TOl 4 
•ImM TW TfGfltT ovwi 

on fll&ww to*t to 
tIti «m , TOT’iitar i il*it wwnrftfl 1 ! 



ft* *jbV: To HIV TftTPl 


WIWT WH Tlfr TIT TOT fcttMCTMl TPT TlTTOIT WW* Vft&Wfl <3JT*f, *I&*1WTOT 

oiW to. IBfcTOi wit g*Ito htv wHtIt twtWt *ftr tNr J ^ Tl^WT vm 
wiwi crw ^wh tiro *nr *iti caiwr tw ftviw tot to 1 

*TT TO TOW TW^t* TOW TO i 


<fl fiJIPI +1TI wft witW W TO Pt TO® URt CTO i *WW*cfrl 

flndrTOw^TOtafl TJftfl WT Ww mv^T^ftT tw »wfi» *n i *iwll[| R^il iffll- 

^flCTU ^t*y tai*ta ftro (unprotected) rih ?iwqlc*ta *ri*ucat «R*H ?u*R'e TW *tlCT i 
ijtfqil Hitt * OHW TOI'fi Tffl TOTOHUM TWJ * GTW Wttfiw TOl 'TOT’^ITO 
TO* tItict *1ffN *ilfllii wr rtw tovIjIu Pi^j* ww hiv toiR* t$> Tier i ‘OTl'ifl * 
TOMWT TO AIDS TOI« T$T TOT TOW ftwt 1W TOTJTOlflWT fllfiWT TOW 
HIV 'T^lft'C W TtW I TO - , ‘•Wftp'T^t'Tt TOTt ill^UPI Ul%fl AMAH "Mi Tilt 

4 caw *WTPIT *ITOt T1W Ttl 'TO Tf, fWj TOf, TR*J “fl$l9+ «4WT TITO 
AIDS Wfi*TTOlT *1"M Ttw i 

AIDS tifeBlN TOT TORT ftTT Tftll* HIV W*N TC& PTTON)HffjG# 

ft’Ft WtfTti TOW 'WR* Tt TOT TW"l|| *rrm TO Rmtwp HIV *w«H CTO 
^$sR*o TWi wrh Tt <W P (unprotected) CTftTOl 5 ^ (llTllStarTTOTOtlWT 

ftl%*T TOW HIV TOTTWT TOWf TOftfS TO’ AIDS GflWT ftTOT TOlWT TIT I 

toTOt ftfer TOftw wTlfljyil *wTOlR aids— twtT <?Mm to? pt twpt 
TOT ^ «W OTO WTITHWW ^1 TO W^'TO’i 
















v5q\©\»S 




yv ftagm 

*tf?$ 8N*T i ^ x tf^ 'sJt^OT #WRSjtW^ *RT <?K*F tf9t^ 

<i«il wc.'o *nor i ^ ^.l!'»?)h(.<p $<p ilR'? 'siMcwir i *l^^c<p fW <rM1?r ®j»d t>i^ 
*itro *rmtf»t fafa i «*rt w *\os >ii^«n ‘ii51R« i 

#^r ^*r, *imr ^ form <?tq?it *i31w« 

RFosi w*fc^ JilW»k<i ‘PletW <p<k.'» jiKI<« ^c?r i ^ c^IcmNc^ 

^5 •^*Hi , J[(. s ih R<pH , mi 5|(, v © <pw *Tf i <3^ R<pH i£|<p»il(fi RiiRvo "I^RddI ^t 
<yinicvi<i w %?$ w *i >mR>!| fas w «*!*, fa 

wit*Mi, «mt-fi^5t ^$jif^ *Mfa$, fro w {H^um <m>^m 
'Q 9 t?r i ^r ^r faqfw ^ *rf^s 

'»ll»ml *1<P(.«1$. Wlft, ilia's®) “lDw<i 'STtv^TC‘ s lf*t fiW't i ^ <|R Rilft's 'srf?7rc’lf*t?r 

^um ^ c®w ^ i ^wr^tf^wr^PM 

i •rci, Raft's -i^Wl* w Res *iR *|51ws RRq (.i^vstsi ^t 's«pjc,«ii«> 

^c?r csm m, t *rtte f^H ^fo<r *mr wr «iimcn<i fafap 

<p|«t<p»i .?Hh*i ^rn * s p>i'®I v oi(. r i < pkt“l wc'? i <RR<p RiiR'® <p<.-si^ RRw *llRt>bk 'sr*ff 
Ron?. *tfk?ra' <pok * , ?>i'®i <iiv»ic v ® *ii3<i, ^ * i ?^ v si '»ic.«ii < p«k. v ® *it?ra', * 110*1 

wsT 'em itJf-sw «tM w ^ ^ i 

*ll?l, ti)<Pl>| JJ'vf '*|fta?T ^S(R^tft ^8TIt <llc<l I *K.»1 ^Nt'S ^C<1, »(k J 1(.‘ p lP*t^ J lI5 > ?)'sl ^lw 
(£)^sf& st^t <pw i ^>1$ RuR'® '3'5 |»t R»§. “IlDR^p &i)l<p«ilt' !> l?' wt <p^<.'» 

c*h ■*tftai?r 2$*m ^ ~^qws m \ 

w, ^it 8i^ fa Rwhi w wr i 

C 1 ! RoH**! ^if^tCSRT <^1 <pT 5 R«Ji| ^5t R>*^ «RI I <R^I C«|e1l^e1l 'S(l r iC* v t^ ^Jt*tfa, 

«i««P»w ■“tiftfw ^jkrt^TQ ^ i 'eii«r4H c^rat <?rc?rat *i>iH'oIm c^f, 
#st?r, jiR(.^«i ohlwl, chic's c«tc^«fi3<i«i, cSf^r, <5^ c«l®K5 i 

»lfk fa wq ^ ot tor ^us 'siivik,^ Ii-hRh ^<h*imI'q 

cj^tw *\us i 4 ^sr 'sffa sif^r ^ \r &m io ^ft? <?m, ^t^r 

'Q ^Iwl’t '3'^ ^N»T ^Ht ^(.^s *ttc?r i 

wt ' 5 fl^5 iph? ^?r c^lPhjwl ^R*t ^c?r ^nw, 

^m\ f%^«t c^«f wfw ^m\ %fm ^ i ^ 
















































































































(R^HW ^ ^RJ 2tWW 'is 'Spet ^R 2WR I 

^1»W-4lPH*ICW V/& «io/** 'SPBT TO ^R !»i -JIM TO TO TO, TOR 

Iwr <xm %ir CT'sjt i 

TO^ftStR: CTOt *l5lfcR$ TO, TO?TQ %fm (R'GTIt »I *1% « -SR (TO W W^ 
^v»l, 'oHll*®, 4 <.<pTO ^ "TO^ fw <R3-*R(.<P 4<p|tsv»|(,<i fR5R WtW RC*t fwa 
<wt <fr to* *tw gff^a %tm^n 

<*w to cro w\s tot wwift w*i toq ■*!% « ^rw ft*n* cwiit 
*m i to Wito* ^t*8w ftai* *®it *?r i **tfw to* *i* foefiwitH fasioute 
i *>irr *sfar »iMfi« *rf3TO* *i* ^#<a* ftro o#s?r 4M>t \ 

f*TO <?T«|TO* TOJ TOTO OT*IT *1*, *M **BR *t* **BT *M®HCl>H C*R *tftTO TO 
W i to ft*? tow kk tosr tojw %rm sm to* i tow ^ ^sffw*, 
tow tor *rfrot, *iYnft tor ft s*r rtlftr **ft tor ftaf* to %tm «fe*r tor i 

«fl W TOW^ TOT TOlTO* *TTO ftgm Sj*«t I 









































































Ssi'avss 


V3i 


i. *11«rC* gj^f® ’tt'QTJt ^TtTf? 

(V) ^WH5f 0*0 g4d>l* 

(*0 ^I'St (*0 *jimiIBh 

IwJlPh^wl ^Pit— 

i. A, D, E 

ii. A, B, C 

iii. A, D, K 

fter 

(3>) i 'Q ii 0*f) i 'S iii 

(*0 ii 'Q iii (*T) i, ii 'Q iii 

f*Ub<l ‘ s ^5 O 'Q 8 ^ gftSfa ^5^ ^6: 

'epsr (to w% « test i.c- ftisra i ^iwf^T vsh <jft« wm 

■^STtn (TiC^ *tlfi?T 'S^SfiT C*fc?i 8S C#St I 

o. duunrilfl 

i. i>®n I&c®i %f ^TO> 

ii. C*tf*t mI^<p 

iii. ®^ c t^ ^Stt?T «ltE3> 

(^) i 'S ii 0*0 i 'G iii (*t) ii 'Q iii (*0 i, ii'G iii 

8. '»3^jfi> (bmi) ^'o 

(^) **.© (m) o*0 ^o.b (smr) («t) 8&.*fr (srra) (*o ss.w (m) 


































i. >8 ^BRT CTfSf IW Sib's! i.fr ftfcfiT I ^!t% «lhco Tfffi 

*1'?^, C^5R fffc c*^ I 'oN»ii<ul '<q|'o|R^ *m, I 

(3>) ^>t? 

(*0 cwn v NjHla|*il C^ft ^<ncvo ^IftT? 

(«t) ^ CTl 5 ! ^Itw W *1% ^RT ^W? 

(?) 's^s ^RTWBRT fc«im “Rcsl^i-i ^*<1 1 


R«><| wc? Sfr^jCtflu T^Q I 



A 

B 

C 

D 


(?*) <i1c<p«i ^t? 

OH) WfWJtp? 

(n) ^ l^swf ^ «j<i^H -^s <j&; *m 

vslPi-q*! fcefa ^ 1 

(*?) d ISRj'o $w# ^ri< c^**iy ficsH*! 1 


























w rr i ^ ^r, <rc*r fewcH* w «nxiom *nf^r 

i ^rt Wr <sic^ *nft *r$ i rri «ii»iicim oft “<11% 

$*pt i ^ ^r*ot^ «oft ^mr wm aw c^r w ^r 

wMw*ii <p<u. v »*im, R*i ft tii mm^\ i 


^t-f, f^seH, ssr-io^r cstfr 
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• *n% *ti?r i 

• *n% *tta ^jwji ^v® *mw i 

• *11 % ^t r# *fm i 

• 'Sf^pgf \q ■Sjef^f gff%r ^J *H% £lGillet%'al i£Rs *ft% "SfH^ ^jMJt ^G's *1RR I 

• *rflm ^rcsrart *n% ^M'S'H *tf*%rc3 *n% ^g%n %g% *tt?R i 

• ijH>|H|\s *11% s|ttlltir%>9| r% <R£® *n?w I 

• *nft %p*iwr £t%it ^jwjt ^rs© *ti<r i 

• ^itcwr *n% ^pt ^r ^*1 Rjrct <Rff© *n?w i 

• *nf^c e i?r %g% ^us *trr i 

• riwiotpr %t *n%® <R%* ^wr £t^ %sR«t ■^s *im i 

• *n%5 e t sitotwr c#^ « rt%rr r% R^fat rrf© rrr i 

• ^tr <h4kw *n% ^%*t %sR«t rrf© rrr i 

• ^t°«TiTO*r *n% $*pt fsfe toRR rrf© *n^, 

• *n% ^r rrwr £Wt%ivsr <£R? c#*ir R^far ^rrf© rrr I 

• **nft £ii% rrr rMrrr ct1%* ^%r- rjnji rrs® rrr i 

• *fl%RKRR RR®f%F©1 4R? ©iRsWtfw %R%% R^fat RRS© RRR I 

• *11% RR3JR 4R? ^ erl«H*ll*lOT 4R St^R %Pf '©R>I*RM*M<I> R>lW R%RHT 

<P^G'® RR<I I 

• *11%f R°<pgir (*j^H^T/fft/%>*r RRRR) RRR ©i^r*RH RR£® RR<11 

• *#r wi^ «*n% Ri^m ^1% rw cr%r wrr ^rf® rrr i 

• *n% ^pr *n% rm% srr, crr %pt wpm & rrr i 

• “Rift RlRiRRR CTt%* *HH%» ^%R” %BT RGb'sH'el RRR I 

• *n% ©i*rrgrr ^ 4>i*rr rr^igr rcf©r rr i 







































































































'sthc'm «t»u Sift 




Sftfto® w *jsots ^©s«t ssK si'Qst sis, sift ^©ts sioti ssotot j i^'st«n'»j i st^OTs sflOTs 
s^pst ^o-s( 2 - sps sift i sis, sr?s ft?st sft-s<iftto© s^pst bo-bo m sift 
SIot* 1 <3ft%<5cis *1 '©<psI ^©tst; sces Sift i '©iMwi csot SfiSs ^tsj sift ^srsfatf, ^ 
sifts 'oiiw^p •Ttsr qsjq ^tss i '®kt®i Sifts ft?, si^S^ s*f c^ot OTQSt *114 1 

*rf 

SSSt^'e^Sfc^ 

(.'©Nkio ft sot 'oiic.^, sifts Ssstss* 'sis <p\».? stft sss <p1S«i wsis sic<p 

OTft?P ^StSSt sft WI CT ^tSSt4tS w SOT StS, OTfi>^ SP5 <Ut*M SSSK4 i <1<1W<] 

sssrs* o° cssfssts i ®isjftw st$s®%r sits ct ^rssrats w wf sirs sfts^ 

SS, SOT ^ffrtt^ I Sifts ’^StJOT ^Js.Jjb- 0 OTSPlfllS OTfr ioo° OTSftlStOTS 
4l?l4lft. i ^ StSlS'fttOT 'SlSSt Sifts 5 ^St5S5' ioo° OTSftlStS SOT Sift i 

ftys sift ’stsfts, sh#t sits sSfft i c^isst ft wis sifts SS^ W? Sifts ss^ 
^TSStWlS «SS ft®S S^S I 8° OTSftlStS ^tSSfatS Sifts SS^ SSOTOT (Sft ^StS OTfi> 

i sis/ft.fs sr iooo (ssft/ts^is ft^s i srSK i fs.fs. sifts ^ssott i srtsst i ft^fft 
fST>tS Sifts «S SOTt iooo C4ft i 

faftSt^fa Sflstftst 

ftjs Slftff© ftjJS St '©fts Sftslft© SS St, ^©OT 47?© SSS ft?St 4ft$5S SOTt ^©fts> fttStSJ 
Sst< 5%^© S14OT ^©% Sftslft® SS i Sifts 4ssft ftOTS *IS SOTt 4ft OTfttS «tS sitsts 
OTtS Sits '©K.14 &StS OTtSW 5%?*© S 5 S^© StOT I 4'StSJ SlfttS sssftft 5 tS ^8 sst SSI 
Sift 4<pfi> vS'aSsft SSttf SfSK S^SOTt 4ft'©, S^SOTt ^tS ftOTOT <pN <pw I StSlSS'© 4ftlOTS 
^sftlftc® sift S^IS %SOT sits ^nss ^SftlftOT 4ft& %SOT S^tW ^S i "SCS ft’jS Sift 
Sptsft ftscsv SfSt^ (£|S pH SOTt % <sft S’Slft snsst S*®S Sfi|]M ft^slft© S||c« 1 lMl 
Sftssi 

Sifts sis 

(^©IStOTS SOT ft S?t OTfOTOT CS sttSTOTS #SOTS 'SfST SfSftsft 4^ Sift ftOT ^©fs? Sift 
■^ft Rl?.c^lc'Sf*l SSS1<J SftS 4Ssft '©ift|C'Sf*i SSSl^t (ft3t ^..Oi) ftOT Sft© I ^©1^ SffsiSt SSlSS 
Sv5lS SSS Sifter H 2 0 ftlft Sf<K 4ft^ SOTt Sifts S?OT^© I 



































































faBtJT 



^..oi i£|4>fi> 'aifelC'SM 'Q ‘j^fD ^(.^It.'STW <1?Rt*t ftk?J ^4>fl> *n% '5[ < J <#5 "5RJ 


st$& ^ wtft ot wfsrat ot <nft *11% WJ 

<OTW (Cluster) RpiM «ttW i 


*lt%r ^r 

CoW f% *I1?1CT 'aiMum Tflrffc WF# <4^ ^rat C^T ^ C«fw <nt? *n% 

W' w <#r^ sti?r sdo 
^ tc*t^ ^r ~$m 1 *i*i<»m *it%» sfp wt - p ttf^w piw *n^e 

(Marine water) <k.®i i s i4(. c t?' < pl < sic c t -^wa^ <1tf% <Hg* 14 ( 3' 5 Hf% C4f*T^ 'sffl 

crasfc liters >\y<to4 <nft <imi<i ^T i 

<11% «lk4<pfi> ^3T ^Tf 1% <2fl^, Cq^ftoT <Hf% W '5f(4>k3 SftW I ^ 

sm ■*lw?rt * ^ic*i?r ^st *nffi i to*lj ot ^p ^Ftcsr <1t<Fm ^ <11% %$ 

WV TO I $*tCTl*it <11% ^Plt TO-%1, "W-I^WT, ^t, 

*tj?r %st <#r i i><i#«i <#t ^tiror toi^cto wf ^ 1 *itefts?r $ro 

''StPf Sift 5 ! 44<P ^1 ^§<ll4 ^tPTQ '4f < 1t <P4C'® <1^ I ®F¥%?r '^Jf<H?' R(.°ll, <l)<IRl(.44 

<#T ?ttQ lt IW^t i «1<t I 

^®]|C1(.*I %1 <11% %^1 

^mi ^n?r <m wtw ^ w w? «mt, c<tm %<rr *nroi?r <nft <?mt csiw 
<^? 'sm^r '^m^© ^5^-rr (c^rs^T: ^rr) ^<ifiw<iifTOTO^TOTOi 

4 <n% ^mr «sw c«iw <il§? ^rmtiro croi ^ c^h <£&&\ «it^m %t * 11 %^ 
^?r to- 7 #, *H-fro, <Jf^, ^r ^ ^ftf^ i •fihl?jl»i4 5 <w*ift%*1^ 

"4^ ^ 1 C^M<P - 4t°®llWC < r^ T<\*^Z> ^1^1^ *tlft <11^ ^“^tPlT^t ^C?1 I 

^ <nf% ^r?sR <i?r <itoi s ^ w <ih ^t*u 


















































































'ST'IJ 




O.® wsr W 9 tt%‘ 



m ^*iw, 'sf®*M, c&t*n*iM, ■*fr < M, *tw, ■*ur^^t, <Fift, 

escrow, c^m^fTsr ^sjifw ^sfsiw siioKi ^ ^ ^wot?t ^cbbt 

C6tc«t« i ^ wwi?r ^fCT wt*r? 4 W<t c#t?r <#fa® ^ctt (fear ^.o^) ^ 

^5ft^ (CW: <p«ifa, c^fsfjf, C^faiitsr) ^Tfat GIRO'S ^ ^ifiSc'a TJSffasttC®^ igf^I l 
«HWT CTpRTW^IBf e»lll'0^^,%|1^ ^5t Spillt'al %^%Fa %s 
^t fast CTCS S1WTQ (XUS ^US *ftw St I ^TOT #t ^sf? 


tbTOT <lfa*rc*l<T '*ll«N4 fatfa S^ai 
^t?r ^ ''Sfsiw <ii<p[^c<p 

cw '-Miwi^^BNc'Rr stwr 
baft ^Hftc^a ;5%f'» 'aifsi<.'8N.*m 
Sftlt $><p '0|»HjRc < ? v »i(. r i < P^T?Tf 

fa“tS lt ltT'3 e lM'a)il Sfvsn’lccil 

£Tf%^ *ltWf®t?t R.WW <FtW 
<RS l <£PK $fat St StWT StSSS! 

'o|c»l < P £tt% <llt>C'a^ St^a St, (Sfi* fat ^.o^: *ffa ,!> tHt, cStSMSt 4S? ^gRiStSt $,(.t^ 
aiUN* ^»|R>5| WT i ^FSr wiwon 1 

Catsst sfls OT ^Pr^CSt StSlS'la ^S?r 

stwcs *nfs *n* ^tsjtsj siciii^ii ^ststs w i fa* sist ffft^sr 

Sfajc^ '»i r ijhj skill's^ ^SfSfS fa“ts <pw *lR'sr SSS StstS <k?i s|Ig<p i al^; <4(wi 

(FtS ' 3 T?? ,s *t^*f St ^'C'T <4cn*l C<1 W Re's I St l 



'siiw^fiJ s^%t stfSts fclfcot« <m® ^its W8IW sss ss, c^t 

Sifts Cgta^WSW W1%Wll>M*S&WSHHS$i StfsW'I^^Stte^l^^'S^ 
(£T?lt CaftS Sv 5 a 4 S? (Sfl 5 StSa St ^SSf^ <ili>c v ®'Q ^ItW »Tt I 


C'oN^ll f% Wt^T '®t 5 TW ^)'ol<.^ ^iR-^oh ''5f« f tW ^'i^It 
'*R'*iR*aM ^»W I ^t ^^tlWT ^ ^St^s ®f i vsl^ « ^vo ^ «||>||Ci^ 

'»l*i j ihj wt^ ^fw ^alcn^ ^t?r 

<i t^ ysaptf I *n^ ^ «ft^®r ^IW ^%f^C5Tt ejllltNB *n?T5 »Tt, ejlllW'Q %^a 

•'itw ^n, wi *rt^t*i?r ^ i 





















































































































RvssH 

^.i.8 

^I'StN sft%r "siM 'oiNIcki 'WTOT <lf3lw ^rsf £tt% ■*% i ^ *rcs <Hl% 

c?ir*i fer -^f? c^rat otc% ct ^ ^ *mn c^r ^ urn? 

<?ra^r ^t w < 1 # *it, ^ c* ^ 

^ l ^ «lft|t'8H W W f*RFt fe f*RFt •flJIH'elM ct tfrffc ’is *nft 
«lfa|CSM *nc?r, c«ic^ ^ <#r ^t «ftw ^5?T c^twr ^ <nw ^ i 

'Sft^ »RT, (.MMM £|t% ftti) 'Olls^t'st’l w <PW b|®1li|, '©Icm (.<Pl(.*lll>l^ slot's 

<iiw^ti wr <#m isfe w *tw 'aiiviic^'Q c%«w#fwcwi c^rat 
'ailc.’fa ^r*CJT?I UStCM^. CT C£flfi>«T 'oiMtWl C^5 'Q^t?T ^*tf £fc?It^f%I ^<pf^ ^IlHM I 

Tsmnm cstififaRr m w vo tot ^ i <#? ^ «itwr 

simmer osxfifa cw? % m wr 'umlw ^*t <£rr wms <tfm i# 
grfiRn^ IJ^'oiw 'ster ^t i 


V0|\®jns 3^|)<)h S||^f\s<p TppfPf I '0||t«lll>Ml*l '0|l»Kll (Ft£*lf| <?l *flft 'OlNIcnS 

*t1st<u.*t? % ^^IjT Wl, ■®te^ tgf% £11% ^sfteRFH (Habitat) i ^ 'sl4>; 

^Rf, ^ <1% flWtffSf (?TCM '®t*1J ximl* ^T ^ I 4<P$'»IC<1 ©tklcstfl llR(.<P<ll, «TSp, G*%h 

^1 Rc<i *1MI «?1 R<pI ImmIr <pw, *Rt-*Rtt ^fsjCS^r *fl1% filial <pc<i ’ft 5 ? 

'»tW? 'aiMjhj '^ft^F'Q <imls «ft^ I ^ <111% Plfirv 'SfpT ^ ^StRl ^Tt «tt^ v©Kc«1 
^ ■#lfaf53ff ^t '®f*1J (?T5R **pft©<p<! '0|*i)l r U ^rosrQ «fRT <«<i^|<i ^Jt^s 

^c<i i •iRt?' '©Kc«i <ttf% iihi'aj ^*Hc<p 4 <ih>I *lT^ e tt OT'STIt 

<1t1% a)Hn® 1 m<pw cmHj c<pH <plc'st mjmrIo <p<i<i '®1?’ v Q<1^ i sl^tcsi 1 *f1»T%®r 

*IV!&M <1tf% WW5 Cm ^s C%1 OSfCT f% i 

% « cm<H wh gs 1%i**c <i% *HbD*i ^ <itf%s ^Htwtft sn% 

'Slvsw's w%1, *n®r-1% ^®itf% *n^ ^ •"qinDi i 

<1% wmicB ^ crfb <itf%5 wnwrft £i# ^im ^1% ^ 

*i ^r, *n^ gm <itl% fe «tw $1% c^fNt^ *ncr 





























































































®t»u RfR 


vSfe 


r, m wr rcrr^rr 6 ! rrsr© -^i i <£\vs 4Rfep Rfe© rrt rrr fc©fe© 
<uN'© fe>, r5t rirr ^fac<p <pfo«i cpf?r, '©i*ijfep Rc,«il<M?[csRc e R wr r RffesR ftsfR 
Wf, CRjI'Q RR RR1 Rfr CRR ^t«T RR R RR £ft% 1§RRRl *TRR R?5R <PSC'© RR 
Ri 

’lift RtR RSRR ^fT RR®t ^CR S||^»Fs<p RlsR, R^fR ri^RR *lf®rsnfi> ^©Jlfw I RRR R^R 
^ INCH'S ‘ 5 ttfR RtR^?I, CWT C©®T,fsRf ’S'SHtt'qg#! ’Rfaif?'^R^R r I Rfe© 4?R 
’IrR fe*R rr Rfr rr Rf% rcr c^iri ri <$r rt-rtR r»tr rr 'sf© rr i 
Wf *il<u'©l ^R R?I 4R RfR*T i>«iIi><.«i '©i^RR fe> i CRTsRt RRR’fsi R wPifo-fR 1 »i*i>hr 
R* 3, f^TR ^JRt RR RtfoR R&R RR CRR RRR i (RR RfftR R35? RRRt RR 

r^r^ m sim rtri i 

o*etRf«i <1Rt<?r ^offetR 

Rt-Rfe ’fife© CRlRt CRsdRR ’Rt^ RRR R§T ^SRSt 2lt% wc* <pjM<rs ^cv©I 

c^t^t ^ rrr rr i r$ rmi% Rft <pt<ajR cRRfewi^ ^cr rr i 


■sraR-RRR^it 

Rf-R^fe RR«T stiffs Rft '©l<rl)R 'SRRt-'©ih®t»il^8 RCR ^ I RtRt '5RR-RR'5 tR CRR 
#RT SflvWfft ?R *R??R 'Ife], fc©f?f RI I 

^ilRcm fe’sffc^R wa <r am R%$fFR trrr ri, f$R cmm ’life© RRRRift 

RferRS '^R-gf’^n^R Wti ^srffe^R TRRR RI i <4^ RffesR RtR CRIR (RCR ’IR? RRT 
^ffesR *|R Rfe© 5%|R RS RRT R%®R C!|R i (RRRT RlWt #T <ift 

fepfc rr?t <rir rct rr rirr wot ^© «itw i ^ ’life© ®%^© 

^irffeSR R «I1R, v©kc«1 R^R '©I *1)1*13 Sff% <ita'©R ’HR RI R»IR StlfeR (RR RrR rr 

i feR Rfe© RSf’fW (t fersfR R%8R RRf TRRRI 

^st’IRR 

^sf’IRR ’flfe'RlRRt^ ^5‘5j<fRR^51 ’tlfe^sf’IRiRRlRfpR C5R (R^5 CRR, ^<pfnc<P 
CRR 5%f*s RffeSR RR RTf, RRfeR RRSf 2ff% SfRRT CRR ^ RR ^R *RR<f 
RfR^€R Rf^RQ RIRt ^ ^?Ii 





































































PH 

pH TOll >3'SI»T Rf*t, OTf& CRRT R?I *flR R 'SMJ C<Pl(/il 2R*t OTlR 

R Rtoir i Rr*ir tot pH ^ % <*iPif\s><p tot rr rr RtfR tot otRi i 

<11RlTO *|RTO W R^OT, pHTO TO W ROT, R«#rW RIOT? R?TO Rs Rt®, pH-TO 
RRQ W RE® i RT- 7 #, TO-Rr ^©jtf^ TOJ pH-4? "SIFT 1 RRR’tR Rt-rR? 

rR OTfR to i torr rot otr otot rt-rR? rR? r pH ?R ®-tr <*rar toi rer, toot 

c^iiJI ®r«i'st vSlvsn fR$R sfRR c^ict? R<p|^ ®t*u cOTcR R’jRTO fR> <pw R i 'sw pH-*TO 

to ?R to r^ot rot m r <xg 5 m, rito r <Sr rRer toiir rrs? sn% tot 
$ ta? run* OTr to i Rot? far, ctoi to rR? pH 1? r? R otRi ?ot ?Rot rot 

R I RRER ^PtCVs-a RtoH <0 OTE® CTOT, ^5T<fK pH-TO TO f? ROT OTOT RR5? £tt%TO 
OT? OTER RJl»lf*l *11*1*1^ TOM «fRsf *W< ?$OT TOT ^m^T, "Jim WI TO *w&% 

otmi^Hs to® ^ rot i 

®R*n^t 

<rotr % tot «ii»i \(m to!R to ^R*t fa R®t? to? Rfr rRer otot err? $far 

R^fo<T> 'SIR TOfte ®T?TO RR? 'SIR TOR9 R5RE?? to? ^Sift'S, fa R®t? TO? RM RRer 
RtOT Rl?*f ^IfOT? RRER 2ffj? ’iRRE't TO? RER, R fa RE? CROT, Wf ^ fa C?ER 
Rt? C‘ s tRTt 'SIR fcsR TO® rot RI Rl^ Slffa R?E5^ Ifa "SIR fa Rv5t? TO? R^t 
riot i w ^r sn^ wq sn?nw -*m \ -sir ^ rstr sit% wns ’iiRc^ 

2|®t*H ’ftR I 


*.o *itf^r ^psiwt *lt1^r’sjfsW 

’ttf^ 

^ RIOT CsfSRT OTC*R CT ■*t^Rt m <\<i *flR TOT Rtfs; OTf^R ROT 

<#$ (M 5&h «m) ^R«n^, <nR trrR <?m toto r?i to r i 

RITOR OT ^twm i ®mR^I RR (Fresh water) ^s RIR, TO 4R$ ROTRlTO ROT 
Ri- 7 #, TOT-RsT 'Q *nR *iHNW £|RRw tjR® TO TOIOT i 4 ’srRs OT *HR 
RT5Rt f‘*1R •Rf p f OTIR “'tR 4R RqR OTOTS ROT RR RtOTf TOTO rR, OTf&'Q RR 
RR5T RTORR (OT5R: RtOTRR) ROT ‘jR's TO TOROT? Rf TOlRt TO R5RI RR8 

rrito rRrpr 8|pr, 1 r^ toto rto ^toRT rR? ’IRTO ^ ROT RR ^Rr i 
Rl^ RR TOROT RlR^SR RRpR RsRT R£R ROT ‘flR^ RR < pMm R^R R^R RR 
























































































'SfRJ Rift 
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^rr?r, cftft3 fft*©t ^cv© rcr i 

RffcOs RtftR 1% <J»(sl<i'©»i Rft^? Rjf, Rft^ l R«©R GSlfto© c.'sNsI Rlftoog* <RC*R (R 
ftc.*1S CRRt ^©ftR ^f^R R^<5, RR-Rft, RtR-fttRR Rtft <l|^^v® ^CR £ftR*f 

r*cr i ^RjRfttR rw Rftf'© rcr RRcr <rr rcr ^ftr ^>imm «irr I^fcr '©ittR i ^ 

■^RR RtftR rs 4Rft> wt RR-Rft, Rt®r-ft«T 'Q fttR rob ^r? ^rr ri^%^© ^r 'q 
^TlRR ^R ^llR»lM f*P(R v siIc j 1 i RtftR ^<il<i'®*i '©!'©)•« 1 ^ ^RRRFsR Rt ^.C«1 

#t RRERR RRRJt ^0©t <Fl(.'® RtRCR? ^ R[»(sl<l'©*l Rt ^C«T Wf Rt, RR WT ^Rft ‘'{ftft 
Rf^ft ^cr <?n® i rr® *Rt Ro©t, ^pi»t ^,rrr r>ot cw i -^ffr ^ott ri^Rx^Iw RtftR 
^ftRtR^R I 

'©iNsI Rft <imlw<i RR RSfr Rtft R*CR CRft R%*ttRR R*tR ^>IMR RJR^R R# '®ftc«i 
c-'iR'Q R»*'j RROR th^R's*i i 

RftlRR WFPl RtftR ^Ft 

(RC^J RftCRtRR RR Rftft^RtRtR 'Q Rft>RT R^Fft^Rt Rwl^lw RtftR ^RR ft5R R>tR, 

^ Rft«Rw> fft%tR rno© ^ Rtft?r ^Rft^tR i Rtft rt *s\*m rt^rm ^stcr rt, 
t^s\ r?r rt n£Rs rwiir Rift rt Rtwr Rpt Rftwo*R rtcr rkr ^©^s 

'RSR RtR RttR i 

Rift* £)U||M)*M: RR*M (RRt ^R RRtR^ ^Rt R#? ^©-RR 

^ I i£| R^Rt ‘'lift ^Jv5T ft> R*R? Rt, R¥R RR I RF©-^R CRlRt C«fcR> ^ ^R CRtRR, RRRRT, 
W5 CRRt 4R? RIRtRft Rt'QRR WRJ Rift I Rift Rft RlRRR^o Rt RR ^©RjR 

RRRJt RJRI ^RlRRR (RRR WRJ RRt RR RI^RR Rlft^s Rft RR W Rt 
CRft Rft CRlRT RR, '©Irc»i ft» ^ItRRl CR§1 CR^© RRR? Rt, RRR Rt I 4R RRsR RRtR R^It 
^URtCRR CR?R R%R-Rl%RtsPCRR ^R^ C^RR Rft ^R ^>Rff5R Rift CRtRt ^QRR ^©Rt 4 
Rift CR^s 051 RIRC^ Rt, 4RRft ^tRftfR #RWR C#R «1R R^tOSf RR^RQ ^RO© RTO 
Rt l 'SRI ^R Rift R?SR ^R Rft^RtRR ^R ^©RRR CRft RtR RR^ ^R ^IRItRJ R5ft®t 
RJRRR RR^ I '©ihR RI'QRR Rift Rft RtRRR^s Rt RR, ^CR ^O© Rft CRTR-#Rt < J R1^», 

^©R5R CTft CRW RR1W RPRJ ftRRR RC& CRO© RtCR I R^jCSR CRlRt Rift 1% fft^H'St Rt 
f*PR-^RRlRR RJRRR RRt RR? Rt, CRft« RR Rt I v5R ^RR R^C5R Rlfto© R^R RR«t Rt^, 
(Rft ftt*R-R>RRtRR RR^© RltRlftR ((RRR-RRRR) ^RRtRR R>CR R^ RRR CWTI i£|R5^5fcR 
^ttRtOR (Rt*R®tR '^PRR'Q RRRI^ Rtfto© anile's RHR Rt i ^tRK RRRB Rift : ffwtOSfR 'StRPQ 
^RCTtft RR I 


^\-<b, f^aK, w-io^r e#t 
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%sr 

m* mm mt m, <sie® m m?r ffwtw mr ftHfl-n ^Hw« sic^Ui 

msfc vih>ihivs <#m pfwm mi ^t^rrmr 4®%® cwr vii^cm ^Se® *hbt 

mjftc® <Fte*m >iinN4 *ffc*it«rc m® *nw i 

*.8 <#> fcf«PRI«t 

ct <#r *ttmi ■Jim ®te® mum ^t®m nwmFte *mrf, ^mf® cm ^ m® 
^fte^ i£ii*t #®i wi®tft «hn« site® i ®it <u<i^iw<i ^ftc 5 ! *nft 1®y*f ®e?r fte® m i 
^te®?r <#r mm 6 !® cm-#m fm* ^ <#re® ^iicMPic®« ?te®i mt ^#®<r 
mrraft® mesf?r §*rf*qfm mr <im ®nmr mift i 

*flf^ ®l®k<l R*J^ < P*H <pul RC<1, C^lfi> 1®®^ <PW <.®M <Pl(.'Sf <U<1^|<1 <Pfl| ®t?T 'Q 9 f?' I 

*n®iR®®ic<$ *w*sm mj ®i®f® f®y*i <#r ®ifte® <?t5®tem mj ®® f®y*t 

*nfar m®m m m i mm®!® <?m <#r f®y*t mt m, cm^ mit 

cjMRm*K ®fK *ttm ^®jtfw i <ift eflmt^ mt mit: 

MftgMM 

GStfte® C®1ml *lfai|l<H ^PPtW C^C^ i mil Wl ®l$-l C«tC® 

®fal *mtfe® ®limt ®m 4®fi> srfmt I <#Te® ® e IT C«le® ^ ®e<t 

•itm® 5 ! m^-®Bt®sfm ® e 1t s||c<p 1 4wsc. < p *lRal<H ®« *ttft csle® ^ <hiI m i 4fi> ®^m 
mj *nfre® ®1m 5 ®c^ w to smif*® mt m, ®*ft *nfrc® wifif ® e ttt? 5 ii 

®tm 5 ®e?r ®nte® m i ^Ifar *m W'Q 3jm®l« £®f% ®T‘ ! 1® ®e®3 *tRgm 

®® m i <i®m me?! ®iMc , m ®k.*n.®*i mm ®rtmt c*im 1^*^m <pQ, emte*? ^iwi 
^H'o>iiw<i mlt 9m mt ^ i 

csMQw*H 

m *nte cm ^f^tft «ftc^, w wit ^r me® <iw <?# mt m 
ettahHM* i ’tif^ R*j[^ < ?k'st , m^m <pni m i 

V||C<H" ®Rjm ^,ct^ ca>lf^*i 5 UPT (Cl 2 ) i ^^l®l f|f&° *n^®m [(Ca(OCl)Cl] ®Tt?TG R 5 ^ 

m "sitc^ ca>iR*< ®ne^ me® ^tte^, c^te^rf mm mt m i 

®imte^ <7tc*r wjm R*j^c ct wht«ii> ^t "mr m, c^iR ^t? 

<?# mit ^fi® (Tfifmrn mc'ttemtt® (Naoci) i m "sne^f ct cjpiR*i ^fte®, <?# ^fif^e® 
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RRt Rm-^tR^ER <p^ CW& i cs>|Rj*i ft^Q 'QE'RR (0 3 ) 5 UPT Rr RRR 'oifow’jR 

rRt Re?^ *tiRer rrt rtr-'IRI'A *r°r rr rir i wi'®«i®ti'» rRr RtR*itRft >3 *nR 

RftRR <pw *HRc«p CR 5 f-'ittR < J5$ <p^l RR i 

*iiRr rr csirr rr^; wir i 4 1 r riRer #R<$g$ rr w<r? Rf, rrt$ 
R^R l *HReR ^R '©IwMM f^tER 4ES $*lfR|R #R<J RJSR RR RlR I SIR R^s RR, 
#R<I5$ RRR RR RWR *llR RR? ^R ^ R«RR <ft i(?-Ro RRS fStER <?$ 
RlR ~5RI RRt-<llI\aoa RQRtR 'SRJ i£|fi> i£|RR R^St i£|R? Rfctft stfRR l 

RSR 

RSR £|1|rR R^R CSIRR R& G5|Res CSfER^ i RRR *(R R’JR R|Rr StRRR RR, SRR ftSR 
£tHRR *flR R*]^ <pR RR1 RRR: '&RR taQs RR, ’iftRfRtR RtRfaRR RfTRf-RftRft 
RR ^RFjfR fR^R R|Rr 2tRRR RR I dr§ £)HrR iRR*f& RtER ‘RtR Rr ^®T‘ s t Rr (R^tR 5 

?W RRRS Rftf RR i *tR ^ <iHt<p 'filMM R%?>S RR R’JR *ftR R°5fR R>Rf RR i ^ 
£tHRR R’JR Rftt RlRES RR *Rf< RRR R-«|RR| ^ Rft RtR i 

^r?*iicm*H -^tf^sr ^ 'jwra ^t? 4 ! 


RtSRtERRRR <jR% RR CRE*§ *ttRR SttR RR ^R, Re*ir RR ^<$e&r *nR, stRRw 
RtRlStR ^jRs REER i draft RRR (R^ TfRPft RRR't’lERT RtSRftR R?R i 

CRtRERR RR, RR*IRR WRR fRRt RRRI RRCSt RFIRtERR ‘'ft CR^ RR CRt«lft 

RtR, ERR 1% CSfRRt RtR? RWRR?r R5 i£)rR R?R Rraft RRR Rr Rr RT-rRc® 
OTRt <5R (RtM RRr RfttWotR ^fw RRi #fe CRR-#R^[ C^tCR ^ 
RR RRftRR RRRRr R^ RCR, Rft RtR?t RR ^R5 I 

RlRlUft RRfR RRR rRr W Rft< fc$R ^?T, (R^CRt RftR rR? RtRR^R Rf^ RRf 
RR ^Rr R RRR W RRRRRR REST CRR RftRR CRER R^ I dPft W RtT< 

Rearer ■'ftEs ^rr i <r^ *irrw— cr*hr crr-^Tr < 3r^ rrwr rrt?iRr 
RR* f rer, rR?t Rest Re*t rr- 5 #, r®t-R«t r crerr riRer ^Rs RR i 

CStRR RRl^ ^TtR, ^RRtE®fRlfift^§RRSfRtStER?TRRRtRRRRRft, ^SfRRftRft CRlRTRtRS 
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tetR 


RtRRTOJ <imR TO i 4RR CRRsf% RlfR ijfw TO® RfcR? Rjf, 'oi<p1j$ RtCR i 

TOT TORT RRIR RRR ?fte TOT ^Rstfot's <imR RRl TOT fcs?R RR 

TO? ^1i5»iH < p ^R> Rl <mjl , si Rite fRC*f ‘ p 1lt«ic<P sjfw <K3 i 


f*t*R-RsRRlRl CRW 1% RlfR TO® RtCR? Rjf, RtCR i RR-R*tlR Rlft*j^t*i<i R<iti>cii Rv5 
TOsfi* RsRR TOTl f*t*R-<Fl<NHR ^ R5& I OsRsI <R*^ •wit's f*tCW? CRCR (TOCR 

TO RtfRtfs ij*fa TO? TO R? ^®^t® <M<Rl l <£RT RTOR TOTl, ^fisRwtl R%T ^sltR TO* RRR 

R vs ri?riw»r toj^ r«si!r brj ~ m 5 \ fcsfro rtoriri i ^ eirtoi ^iw ctof 

R£R R^fr '^5R®tf Rte ffiCR *fi5R WI ‘5?' RlfR Tjfw TO^ I 


r?rirR3i tot aJPifoRw ^*wr r% ^<=r te smft RftetR rri to i 

rc^i Ri?eiitit*R caf*R tot r% Rift tlSsilsiVi fRR, tsi^?, r? fcsfro rrrrr, m r>rrri, 
RRRW fcsfRR <>hHhl ^sflft RlRRRSR f*l*R-<T>RRMR RSff RTOfftca sjfts TO^ i CRRR, RR3, 
F5 »iR Rl 'Still's? cRca* c^p®rt R^ngai ^tr (^serrosft rrIcRr rrjcr'Q rr-r% ^tr r^gsr Rift 
Sjfts TO I R% «lw, R^-^FR fRR'S Rift, JJplTOI Rl TOOtRJ RR< Rite fte Rite 
RTOi RftelRR CTOF RftsJ$ Rift (RRtCR TOm RRRRSR RtRRftRs RRt< 
RtRS, CRRM^ Rite TO I alRRpR RTOf (RRR, TOftftRS te IjteR RtftjTOR 
RsRI 4RR uiMltol RRR^ TOTl i 


*.<fr.* Stt% «TO WHtfHf 2^5tR 

RR-Rft, CvSRI-R^R, RlR-ftR 4R? RlfR ^jf^5 ^CR (Rf^ ^R, Rt%^RRl^RR 

^RR RtRR^FR *sq»Fs<p^ St^oR welt's RICR, <5RRf% R»Rt»il <FRo*il (RR^RT RRRR 5 'SlRR RRR 
RR^5 Rica' I RlfRtjRC'R ^ RRSR ^R)<pa fwRCRt t£RR ^5RCR <£|RS§RlfR CRCR (RQRt RR* I 

CS\m % WR, UftTOfc, TORI, ^TlRMR, Wl^ C^RlBl^R fR- i£|RR^ RtfRRte (RlR? 
Rjf, <5^ RTO #RR «W?R# (RfRRR TORS CRlR RlfRR RlTOT ^5R, 4 RRRs W Rl 
TOT ^ (RIRRCRT RTOUtt TOsRS RRR RRC® RtCRl <5RR CTOR #R|^ RtRlTO Rite 
TOR TO, teR TO RR^R, RR %fRR te Rt& i (Rt Rite CRRR TOR, 

<R^ RlfR RlR TOR, f%Rl (R^ RlfR fRR RRR RRI TOR Rl CRRRfa TOR ^SfRRt TOT 
(RCTORl^tCR (R^ *jfw RlfRR R?^RC*f <5CR C 5 # Rt^R f%°Rl TOJtRJ RI%T (RC^ Raft's TO I 

^ ^t-t RR, ^SR RRI< TO5, CTRR- CRlTO, RRRtRR *^SRlRC*R, RtCRR RW 

RRCRl RTOR RRR RISC'S 5%^5 'RECTOR RlCR RQ»i)l RTOI C^lRRl RR C^5| TO TOT 


*o>Ss> 



















































































8 (t 


# RRR? RtR^ 4R RRRT Rtto isft'f'® 

'ilRsKSH RRR RtR i RfR ^ RR*R RRt< RR (Rf*t RtW, 
vsi^r ’fife ^tfw^RR Rf^RtR 

^ttRJ (RER ^rtR^s RfiRl ^IR *ffta <IR<IIR<HI1 
WR RR^R Rt«tt '5jf%fflSflRR ^sttR RtRt RltR I 4 
'RR^RT (Rf*t fRR 0 S U''© RI<K®1 ii}R> RRR <lf R<PR RR- 
R*tt, HM-fRR RT^jRJ RtR R\5tR I 

'rI(.rR<pR ^R 'S^8 ^t®tRfcSrJ Wr (Erie) RttRR 
i£|R# ^R 'STtt^, RttR> Scb'bo RttRtR %R> ^R 
%RtR (RtRRt RSRt RR I 4R RRR«f R£RT, ^ ^CRR 
RtRRftR (R*t RRRR# foSlfltSrG &©% RRRRtRT 
CRtR>^> RW ^^CR c<prI<i Wf CRHttR <mc<pgS?i RtiRt 

W c<®S to%T I RlfRtf® R 53 RR 5 ^ ^5rtR Rl^^StR HR (Rff5 CRtRT ^©f 2fp 'Rjt'SRt Srtllte 
Rt^tRJ RRR I t£^ Rjt'QRtHiRIt RHR RtR RtR, '©HR Hlfac'© RRR ^lf%R^RR RttR R&ill 
RRRI 4R RRRT RISC's ^rf%fi^SRRR ^|R CRHt CRR I RtR RRR Rt^R^ RR>«T £ft% RtR f*ltR 
iRR^RRttR ^R “H'»” 4R# ^R RfR 6 ^© ^R I 



f&R ^.o\S 


4 R$RtR HR ^IttRlRRRR RRRRR ^R RRR f^R^R W f*t*H-RRRHtRtR R##T ^tR CR^Rt 
fRf^R RRR CRR I foSROSrG RRRHtRTHtRfT ^©tRHR CRW RWHtfR R 5 RR 5 RtR^ RRtR RtR ^tR 
C¥Rt H RRR 4R? ^h>*f'SH<MW, £ftR R*t W RtR^fR^tR ^TtRtR £ft% ^t1^ RRt R^s 
^ R^R I 


'RtRttRR ff^R®tt ^^1c v ® iRHR 1% Rt^. Rt'GRt RtR? Rt, Rt'QRf RtR Rt I 'StHK ^R '5R 3 Rt '0|(.R<Pi3|^ 
^R 1£RR R^®t I ^R®tT R^t RR, ^ttRtWR CRC*tR WsFF RR-R% RtfR^ f^-RHRHTRtR 
^ RWHtfRR RRR^R ' l ^W RJR RtR RRR^R >iTCRR ^tR^RT ^fR ^CRR R£®t RJR (R^s 

RtiR l 4 RJtRtER 'SftRtWR ^R 7 ^ RvsR^ Rf ^CR ^ 'SRtR^ IrRRR G5W RttR I ^iHtR 

RSRT, ^R»tt ^R? ^TRJtRJ R% RtfR ^RRR^ RSRtR WtRJ RtRt RsRRR Rf^RRt RRR RRW ^ 
^Rt^l 


Rjt^Rt 'stl^slil ^1%R RtR CRtRT ^<pRc<P (RRR '5(f%ft^SfR ’R^RvstR ^R, 
^(RifRtRJ C^sRfR RlfRtfs £f ^ TjRWR ^ ^R I *SUs RRR Rtto #®tR R#f, Rt^ RRt, 
CRtRJt^RRR^ RR RRtRR f%RtRR^RR> RRt^t RJtREs Rt^ I 


CstRRf ^Tft:R^ C®RR^ CR ^lt®fR RRt<HFft ((RRR- 4Rv5, Wft, RRR) Rife RRRtRRRft ^1%R 



























































































8<b 




wm sit%r aa^ a#a>a i 

atfaw afa ^fc><M at^a ato (cw: ataa, to, ^©jtfa) atw, w^ca <$ arfa 
ata M®T vil^caa *t%a atat aacaa cata ^W WOTI * p tr^f, f^PTT ^tta 'Wyflawa 
£|Wa i£|a<Pa: 

ataa: afto toa a^at, wa aatata, toatW ^QTIT i 

fto: fw^wtOTta at tofto cawtw, aftca ^wiotiw, ^twt, tofa fawa a^at, afaatca 
caPt ^ca afto fawa ^enr i 

WcMft*: *>!lcalHWlto W 4<R ^ptfcaa aatata, totoa C?IW i 

ffa^to ama a^at tota ata (hM> « wawft) to atfa *jto wq vihnw aaajt 
aa i wto*a ato cw- ^catoa, catfaala, toata, casa atat wfa ijto 
ata wt ^asto* cw ^staw ^fwa 'Q 8 it% waj ^ato^a, ^tatfaw wafa >ii^«a waj 
viiaNa» fatoaw i w^tto aat< Ite? atat swta aalata ^rta ^-stwawto caw 
<pca i 

wiaat fw aaw tow atfaw wsttot aat< tota ^>ttaw wot? ^a ^a# sww 
atat (** to, wca) wtwtaa "ffto aata to ateat wstto Tjtot i <& ijtotta 
jjHiPia aaata waatafaw fa^ ^ataa aaawat caw to c^%a ato t>iato tora 
to i <£tw wfa caw ^ wot ww*mj« to wtow toat cto i 

Wfaw ' 5 ®a%i a 3 ^ ataa^r wfa caiattfr aa; ^a ata #t aacaa aaajt aa tot wtaat 
^tto cstca^i 


fcrf^ ^Wt 


l^t 

2fv»ta 


Wtfto© 


atfaa ^fw 

(tola f§a3W atat ftoa at^a^staa 
wwatw, at faf%a aaata faa faa cac® 
atc^ i at^a?5caa waatw ca vs caca 
atfaa waaM^3 caw atca i ata ioo 



taa a.o8 







































































































w TOt stm y t*i»iPiai*i ^ %r i csmt ^us t «t^, ioo 

^ ^©r’NM *nar y c^Rfm c<rc^, <4$ <£rsp# w<n 

'0lht«l foilfc ^5Fs 1 ^ ^sp^f t£T^Jj C^^fspe^ 

'StRPM ^rfiferc© ^?PF «1^» i 4 ’Ht *ttft C^Wt?f ^ItW? C*fa <#<© ^ ^f|f% 

f*ki£ *1^C<1 i *Pt«1 v5w>\®| C^5 ^lc<i I *PC.®1 CT J i < P 5 i OT*t Rg, OT^c®!! 

<#T?r ^©ta ma I ^TRTPt ^ <£Wfl> (Fpf! 

wn^st 

»i»|CttS *tlf^ v5a>v©| C^5 *i^U5S «1<l c 1h® *llft *IM- ft®T, *tlft 

^ ‘ p nt^© fk*t i <£rt ^nn ?ra>»r «i<mi« ^ *1^ i 

$*?t wns ^? «nto ftk <nfe ^Ri 5 R*ift 'Q str%^ 

■simw fi*rtc?Rr ^1 *tv5w ^ 4 <f ^gt *m?n ^©m ^m«f, <n% 

^twr <11% 5%^s ^l%®R ^5f fop CWf WtTO ^flBGTG B%P© 

'©ifsiC'Sfl '©IGI'9 "^CSf ■*HW, *M WT 'Sf®T5? filt^t ^ Ckfr «ItW© I 'SPl'St vSlvBGIS 

^5 <£r# wt wn® *n%© 'Sfuic^'s «Rt, <as& ^ko'Q * ^t, « ^'t * 11 % 

<ShW&4j ^ *tw* 1 

^RHI'© 

faf^ 5 ^3\»f '^f?' wr ^RMlOT* ’if^It't 'Q *J3GT *|R<1'©»1 ’ttGT 1 >£) ^R^Hs 
4PH5BUW ■srfr? <siw «r wr cror <^?n * p if^srr c t 

(xgs cror c^rr fk*m w ’to«f 

■^CSf TitW I ^CSI C«1^I ^ ^?F, t£)'Sprt% R^4 (£)«Tt^t ilf^Rc'S'Q 9 tf^ e F© ^S 

•HOT I 9 # 5 Tf e t ^Rr «RH ’ifl^T W 5 #, ^-t^T ^I%r ^it^sRcf <£1^ gftte 

^R<lf^s ~5<a, Tfl (TO illUW* Cv 5 ^ ^fH^v© «1 ^ 5 l%? (^ 

*£|^t'Q 'Oi^aih <p<)| '?n?I, c<plc»ll >£|«1l<>l*l ^1 x S<PlC®1 '©IC»i<P C^5 ^lw, ^ 

'nmw w ^© «1 

^k®llG1G*l ^3^ <£1^# ^5 2W«f ^ft, H«SM<p|c«1 '0|G*1<P C^f*f ’t^f <> t^5, ^TSplt^ 

^■sit^ ss° c>i«il>iiii>i *!<•» m 1 

'©!'»)•« OT 5j)‘»l < pl®l 'Q ^)'®<p|«q- ^ ^t^ltait ^flG^t?T '8®l«llil G<lPt 

























































































8 V 


1WR 

RfW I 'SfsfK ^WR SFsR R^Ig^ ’HBtfS ^ <PG*G$,1 <ffallG1G*R fet 

’ffe© <£rt snsR^wr? c^RRt^#; csf^ ot fc#i^ ri$sk^ tsi*m 

<iI^g«i ?fes rrtf rw© ^ <mg<i ^r? ’fife S»vsi (rus rkr i 4R sNr 

rkricrr wr* <Rf*t fe wr, rr wkr RsRmt’KRR ’fe ^©t (rss ^stiwr <re*r 

£fR ^ '$'©ft|?*f W*t ^ttf^?r ftt& WT RfiR l RNTRR eR 6 ^ ’lift ^fT C&tW R^RTR 

rr- 7 #, Rt®T-fe 'srR ^tosR ’lift rrri^ wr rKr i rr wi (Rt*f fet ’Tift <i®ig^» ^rR 

riw Rt i c&irr t rrm wh ot, rf©#rirr RK®nwR R%t-*i%iiWEr wr cstrr 
&Ig*i?i 'SRJ RHf CW> RR®M ’tlft ^ff ^*f£$5 ^srtRf RR I <4 R^RrR <*f RW >3RR>R 'f Rtf»R 

’ifeR fet <#r ^sjrjirj rrrh wr ’ftw i wr ri^rr ^r? ^strjirj wsr rrrr 
’fife fe r? 7 # crri f^OT i rw® cwr <& rrr (£pn^i?r %t ’ffe 4R5 rrt ^r 
>4RR ^jfe *1# I '£|RR'3 (RRf CRt^. (R £fR io-i(# S|lG^?l Rl^R RRl^ ftG«1 t£)R5^ ^g?1 

’f# rtr rkr ^r? rrt w fe ’ttft rrrr rw i ^ Rfemr wit c^ cr ’f# 

^TRR ^SRJ fe^?R WR* RRR «l-br IwrfeR *W *llf$ ffe <f^R RTR RtRt ’f# *>TfRff© 
"5R I (Rfe 5 ^'©R Wf RNTRR ’fife 
fe^sl CRtfS CWT 2fR fef Rtv^lGIG**!^; 

(£i ^sr^^vs *ftc?n 

$0©l*lfe WR# CRt*R Wf ffeR 
(CRRR: RtRfM, '»R£'©R W*t) 

(Rf^R* %R3\aR <pg« 1 Rt’tRR ’flfR 
S»^s| G<1G^ Rt'STlR ’fife' ft GO ^G<1 
G*f^ i£|R? W (M*R ^t I PT? , «UR 
^5 i£R# Wf “'St'Rlif ’*R e t1%®” 

’tffe W^l ^t?RW*f Rfet^ 

Wf I (Rfe* ^3 ^sR WT ft* *- 0(t 

R 7 ? ’fir# f’tR 'R-Rfe® ’fife' 2RR 

^TR 9 tf%’f^f'Q ’fR# GRIG'S ’flR, RR Sf^R "5R ^j^SfRlft I 

^K*ilwcH ^llR^ 2|Fowled c<fHH* n •Tt 9 iRc < p^ 

4)>»lw ^Jw ^ '5ft 5 Rt GV||U|>| > n»'o|M C#t CBrPlfl l ’ftftfe c t sfeRfif RC® Wf ^'R 
W=ftFH r^R ^»R sfeHRR W«tt <Rfe ^R ^ SltelOTT R5 C#^T I ’fl%5 e f 
2|ft)G^lG*r "#t "#t C#^r Wi ^IR, (RtJRf fe I 



*oi>& 

























































































sJHm* to 

TOt 

«#f toich« cro to$ to TO-wf^, toto ^to, w\ ^®rtfw fcsfa 

<p?il ^ i t.'sITO tw WR (R wl'S’fr *Ttf^ TO®f <p*iI Kiwi'S (?i voilwl v sic c i<p 

^fwt tot to? i£i^f^ <#* to^ to cw to ftrot to, ^hjPtw* croft 
^fc><M toT c*tm to, to? ^to© ft^ *rtft toto to to TOstftto tori 
WTR I 'fTO© *flft R^TOR TORI WTR TO? TO 5 ^ TO*f TOSfttoR TORTOT 

Rww TO TOI TOT TO *<MR<MC<I$ ^T% ^ CTO TO I w^ft, <Rf>ft iWt 

wro wrorr crot to TOft ^ wro *nft to to i ^cto TOto tows 

Ijlwr TOCW TO i 4*R WtTOTO (TOT'S TOW, WlW-Wt%t ^TOW 

to, w«ii^ft, i*r's to to to ’fife ^ cro wTOErorofiw 

TO TO TO^- CTfi> WTO TO i 



^<t *ttft ftwt 

WTOtTO <#ftTO?T TO>fi TO TO^f *|R5^ to 2fTO i C'©h*il WH, 

C#TOffi lilTOT TOt TOTO *llft 4TO TO C'S'TO ftc?T ^tCW CTO <TO «Tf l Wf 
*ttft TO'®!*! TORT-WMWHl TO WTOJ ’s^TOR Wf to tot TO TO to ^#, WTOR 
<!f TO to CTORTO *ltftw ^ft© TO l ^I'olw 4ft TOT TOT TO? 


WTO TOi ^T Wft 1% R?TO TO TOW? WTOJl 4ft TOW 4W? tW TOCW^ wt TO TO i 
wf-H, %sh, »sr-io>r e#r 



































































































<to ftaaH 

<4«nm m *ttfi ^rat jit ^c?m w Jims© *ttfi, 
cm Jit wh c% ^iw w <ims© *rtfi i <f^ <4Jpfro cwr *tifi<T ^ 
m, ^Rjto <?®j|fi *nfi *nmi«,4 fc*m we oiw«^ wm <m to 

#TOW ^SRTO TO^fc® *llfi* 2fs® TOJf «HCT l <a« CPfstT C’ftS CT CRTO <?TOt 

■4TOjj o-8 fi^ ^jpSmt cRRCRt *nfi ^Tft ■Jim m i topjt orom ^?r *nfi *nm c<rc*i 
Rm^m <irat *nfi torus: Jiromm <?# ^fijiro ^frot mx \ mm, 
fi# jpc^ftem mm Jimfro tosi TOt fi twwi "TO jfcs *nar i 

Jimt-mif^ w ^ mm ^r *nfi?r ^ <£taiw sitam Jimt <?m© ‘'Him? mm 
c^nmt tors ^gjp m*i mm mus *tifi, m f^©s fim *nfi 

*IE© 'SRI S£» *fftS 1 5jtE5«T (Gravel) >4S5fi> 'Jit ^kQ»w>* TO«T <iml<i Smt 

Jim i TOim st*i ms m® st , *tM fr©f?T <p<.$ otjiicm's *itfi jtcs sNts sm^it smt 
Jim 1 y oi(.*i < p ms ■*is5s^ <4 sm^ 

vwicwh*! 

omm fi> « <m *tmwM ^ntm^Rjpift ^sfros swtt®rm ms i4mfi> ^r?*t TOm 
m\m Jimt-Jitf^ cro? mm oijiwi>i«i, c’l^jf, ftSsm mrnm 

*tm$f 'oi^^, mm mfi to JimsKss *m «ifi<.<ii><.<M R^at ^nt% cmtSt cJTJtttm-cJTJittm mm 
fi^ st cm?*i fi^, (mtprn TO*fitm <4 pt * 1 ifi ^'t mcs 1 tocs m cjfm ^rat Jifi 

Ji«im«i^RR films mm cjpfi, <nfi^«t wi ms \ 4m<r mfcvs 

^«t mm m wwwi mm extern fi^t cr^i ^ m <^1wo-cSfifi*n?T 
fit^5R> m Wfsf 2 mm cjtc® * 1 ^jr# G»m ^j-^tfmt 
*nfi?r 2i«i«^)ii'®i, ^ sitem fi^im c*ifi»m Jifiw 

*im 1 to ^® <toq ^mwsmst ^fim wm m 

Jm^m *mw*f emsTit ^11 

fiM-^r^imm ^mt ’ttfi^ ^ stf^m 

fi^-^m^Rm ms^nifi *fim *tifitjwm sfjfR ^<p[i> 4 R c i i < 4 ^ siFswieJm ^mesm 

'»tiRt §m ~sj^, ^ ms^’ttfi 9 ific*fi { m ^®m ,p m jfim® cjmi i <4 *t%*tt i H wm 
WR ^lfic*1|JR Rm 54 *!! (Effluent Treatment Plant: ETP) RT i 4l'»lw 
^®fi crSi fi®?' ^c?r ms^’ttfro jj^r?t ^fixp^i ort^ \®m o^m 1 cjtc^j 

4^ Jmt*m fiw-^i^NMl c^tw , 4 (. < p < p *m^?m ms^^fifi ^t, 01 ^ <xi<r>ri5 A 

ficn jr ^mjfmm msfHifi ’ific^tm*? ^mt *m 1 '©w ‘4 < p?, *m^jm fiw-^R^Hi fim % 




















































































































«t»u atfa 


*1^5 vj(.«i aa a^NHU ^'swarfa ^<^(£1 <pm i5<pf5 aw stfofto© ’ttoataa <psl 

ca^® atcai 

ftoft Oft* atfiNr Sttotl 

^<pn> stlac.'© a«?.w*i *ta a^a *p^«n am <p*H.«n *ifca *ifca '©Is fSainst aa> aa, 'oils \5ss'©l »a> 
aca 'snfiNr am wta* caos Tim i ^amat aft £®m am ^ a*ta 'anfiNr ^aa©t afl5$, ^©taca 
caft atfta amcata amre 5iw tost i c©mat 1% aas© am ^ ^ica w? 

atft^© tew ais w^atat £®ta aat^f c<if*t aic<p ata caf 5 ^RSs aift acaaw^© aKi*o <ks i 
wf, ^ asa *|a >i^ caft stafe aca am at at aifta amt aat®t at^tca §us to 
a% aift ijto atfta amt W'Q ^mtaj a»ft>am wf caaa: ^ftam, 

HfcciaiosM « wtt cata ^ajtft amt ijai's a^ca Tim i mtaift ^fta win *f$* aaa 
a^sa^ atfta tja«t sttom amt Tim i 

<?®mat % cw c^ ama aafta aa a»aM« ct wi csiw ^m, catcat 
aifta ^ cam a*ca? i>ac«ia aaa afaa^a aifa^a cam amt Tim 1 aaa-^saa am 
wi iwl^ aaca tom a^ca ^%am©a mw ^5 am stmta at a*ca ^ dtom 
<pai am 1 

^aa *nf^a 

^natwa ca*t ^atat ^ftstam ca*t 1 ^faa %aaa ^s\ cat*m ^aaa ^ia^a 1 ^am ca^ ^ftaatst 
catRt war aaaaa aift *nft w wiwteic^ ^aaa awa aa 1 aamtft f% atfa w 
fc©fa aa? at, ^pma 1 ^rmm toa <m*t toa ^®, ^aa caacat to 
anaatar fa 5 ^rtc^, caatca atfaa stcamta ca§? at, ca^ 1 aa>a ft*a-aaaatam caacat at caatar 
ato arfa am^rn amc^ ^a 1 ^©tot mmat aac® arfa, %aaa ^a? aifa ^ca ^racaa 
afa^jw 1 

®«!Pt fS|f^ 


ai^iiwH ca aa^a atfaa ^s,a amc^ (aa-a^t, ata-faa, aNsa, 5a) c®mat fa aca am caveat 
caacat aacaa lafam acar a m&? ajf, «iivica« atfaa ^a^cat fatootca^ can a^ma# 
a fato ■gpa aw 1 stac^ aat am, ^taatfsito afaatoa asca fafa? 1 ^rtaat ^wi»iw 

rf 































































































fr* toM 

fcto term rrrer wratfR rIrr^m crcr RtfRR ^*r 4 )«im -sn^ 

*H5ff© RfcR C 5 # 'sil(.«lll>*ll <P«# I 4RR RRRRRCRt vo||c«lll>»ll R^Rt rir* I 

rrr « r#r *Metto ^nrc*t 

rkriotr o»IcriPm> rrrcr rrjtsirr <*ir# crr i RkRtwcRR sim sitfcfl> rr-r^ ^mN, 

RlR <£R# Rwf ^RCRt i^l'»l'iS s T I '■l^l'al'SCRR Wf '51# CRRRtR RlR RRffa RttRf? <4^ R# 

riIrr cgtff® %*f rir <*ir? <4R> RRkR r^r '5®rtn rr « to' to' R^t rcr RtR i 
^ 4R*to cwf r% RtoR rir, RiiRjto r% ^^fto pros RkR rt rcr3 

CRtfs RtCRl 

C^lRRl 1% WtR, ^iRlcmi CRPtR ^ERR* R^t to>|5kR$ RCR CRt^? <MW>lRl, toillRt, RNt 
RRtR*- 4RR R^ 4*lR RRt R^t I 4RRt% <fl«>R»lttH1 *l<k*|M *W R% WRt'G 4*lR 
RSR#Ws? i *m R% 'S’tR fRfw *lMt tot* to RfR Rlt% ^RtR TflJ CatRRt «|MC4$ 
CRCR RfaCRI 4R R^IrR ^C®ll, R% '»RT5 '5ER Rt'GRt I R*tt ‘jfocR Rt^RlR ^C^ll ’ftfRR’PtR 
1R®^ ^CR Rt'QRt i 

R*tt RRR 

«#l R% RRR RkR RtRl WSf ^|f|Rt, ifRRfR* 4RIRR R*fc® Rtf5 tf®lRt RP^ i 

4R RkR RT>CR? R%T R^RR Rf RER RtEG^ 4RS RlfR RfRR’^sf Rs^st RtEE^ I ER RRRER 
4R5£ «lft R<«t RCR^ RRJt RCR RtEE^l ^*Wt, #©R^JtRR CR*f R*ERR# R% 4«tER RRR 
RER RteRlR WT 4RR 4Rt £ftR RRff® RERER i 4 RR£® RlRkR ^spjR 'ofRRJtfa ^RM'Q 
RRtRte Rto®R5Ri 

Rto RRJt toK Rk to*t 

ColRRt % ^5HR RRk® RtR CR.RRJT IrwR vfi||v||cn« RltoRWR WRJ t£|R# ^srf% 
RRR? ^ l RRT, R^RIRR CR*f RWR# Rto RRJf fRWR Rfa CRQRtR 

Wf ^WRRtRt-Smm RltRR 2to RlUN^lM iRto TO I RtRtW, R^5H (£|R^ ^pitR RR 
4 RRRFt RCR (to l RtoRtolWR RtoR, ^ItR RjW R%8 RRJt 1 rw«| 

RkRR etlJ RW CR^. I <PlC'sr^ RRJt fRRRtR #R 'SJtRkRR RllRRR’kRR WRJ ^<pR> rI<iN<P i 

^Rtof** 9 ^ R®6 RJR’Rt’tRt 

(^stRRt 1% WtR, ^ UtRR RR5R ^ito t% RfRRtR R#R R^ RRt< ^RR 'RR? 4R RtoR 
MrR 5 SftR (too cr(3<p ^R i 4R Rt3t ^kRR 5 RQrM RtRR fR# RkRtRRR R?5tRRkR < lj<lHTRRTR 


^oiSs> 

























































































'Stht'K! 'SMJ *ttft 




M'Q'stn R«J 'oiltn nlR> ^TOR 4 »fffat Wt «TNI Rtil Wt Mff c < plc r il %*TO *1 nit's RtCff *tfl51 

^s\ utro towito m ww Rm-to*ito TORcntR^ ^#3 <?int ^?r 1 4<r 

*lRnlw ^t? wR <*ro Mti fro To' w*iR *ttR Rwi$ to 9 f'5^ 1 ^ TO*Wt c?«ic^> 

SflTO! RflRt?!^ ^’Mt, *fl'S«T*p| 'Q Wl^[ ffR TO 'ffTCff I fftTO *tTOW '3Jt£*f 9 ||£*l<T ?#^rt^Q 
i£R5^ TO**rr 1 

’ttRR 

x»<\<t wtt®r TOs ?t<!TO mm\ to fro ’twit?! <#t?! *t%*w ’iRn'sR to 1 am wttN 
’t'TO ’ttR fro '©Rt'ss NR 5 ! TOTOfR <*R# 5% M' 1 ’1<i<t'staler ’ttRw TOff 
RWJt ’tt'QTO TO WffN ^lw<t»n> 5% TO l ’twtm <11% ’tfc’W *lR<1'sW« TOlFl^ 
TOTOtTO ^TOmTO wR ’ttfN^RT TO *t05C5, Wt ^ TO3TO TO^T v|^ftw> 
’iR’Fs TOT^i ^ 'sT-^ TO, TORff wR iTO 'TO'S'G ^tR*Fs MT TOR TO* TOt TOtTO 

sttffw R’tro?! tot^i 4W TO^s wlar toto *nR?r ’IR’Wq *lR<i'sR to 
RlRRR <pRv>j^ fro ’tt%TO3TN CT'QTH ’IRtoTOT "TO^ 1 4fi> •qhsnlR's tot TOnltncTO 
sjt?r vsoo W’lRwlRRn TOw ^ <y il < pl-n^ ’Jcfft nRHI'fct®! ’llR'n'Hcn f%‘ , T ? r?T ww 'oilmen 1 
to^R «m^s tT>*i%c*t wfo Rsfaro <r *iRtort stro tot^, 'stem's TONtwt*t?r ’j^mro 
R*tH 4TOT ’ItR^ To Cffff® ’TO 1 WTO 4 TO*IT TOIt Wlff Cff *ttR?T ’#*N *tRw! 
*|R<.«t<.TO 'Stiff to# toR> 1 

’llR tor t»nPn» 'oiRn»in 

*flR 2fffTO TOR TO# RtR, Rt 2fR TO #CTO WffJ WR^R 1 'ailfwM CTO^ "SIRR 

^Q?It, Pll¥f, IW MW WMT ^TOf ’flfw Wl? TO' ^TTOi onPw 

^rfwtff TOTf 18 tf p ff, WW, WPPSftW, 1*W I 4?! Stt^sl^ *tlfffW '3’tff I 

^ ’ttfw TO^ 'sn^CM CTttw ^rfwfff 1 TO CTO^5 <*# Sttff^ WTO, CTOTt (7t*t Wt W# 
^ ^ TOfff, ^ ’ttfffff 2tf^ Cfffc ^’tW ’3®% NW "Slt^TO ^fwm TOt^ 1 
TOfft ’ttfw WFTO ^T TO Ws TO Cff TOfft ’3f«t% 

WTO Cot 5 ! ^ (WTOtWT^ ^T^fff?! TOt ^f^s 1 ^TO TOTt TOffff 

^iRTO TO, Cffft TOfft ^ 5^5 *nft Tff 1 

’itf^r^NTO^t 'e^m 

TOfft Wtfff, TOtTO ImIH <*R# ’HtWffTO TO^I >|R)j<H<| TOf wmtTOt^J 

ys 

^ ’tlR^p^tWff ^iRwt’t R 1 *'} ^1R v ® 1 4 'sinHtff «ii>mi ^llRtt ^?r N5W^c e t ^1'stl’t »ff 




























































































£8 


1WR 

gilt's! CSffi <PSOi> ^ I C<IC5Plwl *R?R?r vSsKIM^Icet, <Rfi> 

fVr-^mRt, *i**n&, w# ft ^mrn«f- rt-$ rt &h <#r skrrr 

rototi $qiiw<i r^rot ^ *nfiR -|5#^ ijm, 

8i^*icv rr mrotr $?rr «iw rkri rsiot^ otriot-crriot f^w-^t^tRt, 

RR^m Rt <PW y oi's)*'o *lfii<pp v F5 ^SRtOT OR’Jt®il <p<k,'® rc.<i, (RR wlwMw^. RlfRR ^RRc®il 

vp|\S$J^f Tft | 

*.!» *llFl«Mll*«l 5T#%T5t dR? 'W-ttStiFi* Raw^R> 


C^tRRT 1% WR, ,p {fRfR RR RtRR-SRlRtRR '3 <pIi>^ RtOT 'oilwwfiSs RSOTtR ^Tt^? '5jf, 'aiklcis 
Rm-’SRlRtRRRt R^5- RR»JOT$ <£Fpfi>R RKR «|IW4fi> R?*p I ^IlRfcr ftft^ Rftf Cftft ^ 
R% ^R 5 RROT RffiCR t*(OT RtfS1 ^fK <£|R5fi> R% Rf RtRR CRRtOT^ Rt^R 5 Rt (.<P»i, CR wk. 
4R ^Rf% Cftft Rf CRR RT CRRR «flfl> Sft^S <^t<F Rt <?FR, ^HRtR CR^ RtRt 

rmri rr ^RtfRRMR wmfc 4ft$ rrst^R f*m i 4$ c^RRf wtfc-<Rtft, <rr 
R t »wiwn wm rr, fR%t crpr r^i ^ mrimR, ^rrr 

slfwilR'sl, rHRR 'silnH <4R\ y oi j iR^ ^icrMcrs <pI^cH RIRr'Muki ^ j i4W^l*i'»l «ic»i<p 
RRE?$ RtRt ^ ft I Wft erll^w i&fcs RIOT CRPtR R*CT fRCR sfttf^s RR-R%Jt«ilR 
CR»W1 RtfRR R*©R fROT <4<pfi> '0||*«'8tiR«p ji>ic<jII'®I RfRS gfefiJ 4RR *l<ra 

*|R (£)<pi3| RRRR5R I i£l^|v»| Rlf^ppfpf-Tfsgrpu vo||no®(||^)^» wCi£) , |5'» RiwR’JcrI ft«> 
R*fRt RRf RSRtI 

iJssi ft&ft ^ (?F^nto tft&ft ftmtift ^wwbi tenR ^a^fifw rirto cftsm 

5i|ai»ih «p*ic'o«h*R i Rf^«iki*l ic&HO Rt^T 'W^sf 
■g%vs Ji**if\© WRR i ’R^st R50 ic&bk 'Q ic&lrH RHR RRRR «p*ic'o«h*R 

R?C*tr*R 4ft ftft ^ l 

'oil*«)«f|(^>^> < p»iC'o*lH*l (international Water Coiu'se Convention) 

' 0 ||ns@fif\s<q> «ik»i jiPiR) (The International Law Association) icj'b'b Rt^T (.r«iPi^R»C'» 

^n?R w *ichi«iw 'en«»«fil^4 ^j^im *nfar wn 4ft$ 

W wi 4$ C^ikr?f% f^R RIOT wit ftftft erll^KOTH 


























































































'smj < 5 Hl% 




^»wtf^ <itto wv <*r# ^ ft©f^ tost, ^t ii&j&s ^ car 

*fifa*rcw?r tow ^n ^ ^pift ^ww 

^rfW CWRT to Sftto ^ (WtWt fff*$ ^J CUPl* ^5# W 4<^*pMW 

<iml?i <p<qc^» *ffaw »Tt i ftf% ^ftft r iJls) J i®F® to tor 

(to*i^ aw to sfflto wi* »nfr *ftw, w cwi?r wr ’ttFrsfflw 

^llG^S G<p|c r ll t%[ *Tf ’UlJ (?tf& v q<l 4 l3^ FPl>'© ^5^© 3,G<I I 

^rfsRit #t f^to w'tw 5 tosf^ft c5R?r t? G iG x © c^Ntt? 


(2) 


%2ljf 

i. fefMB *ttto® *tor ^»?r wmto wctt? 

(*f) ^trt^Q^rr o*o torn 

(*t) o?) ’ftoffl 



*. *nto pH-4<T ajft Wf c^ ^(W 8|t%- 

i. W8N®t »|1S^'»I« toto ^W ^T 

ii. ^to TO TO 

iii. ©,G<1 

to^ c^to^ito? 

(^5) i 'G ii 0*0 i ^ iii 

(*0 ii 'S iii (^) i, ii 'Q iii 

























































<N» RvSaH 

f?t&? % <£|^ O « 8 W 8faS(? 

'©<Pi<p 'Q 'jetw 1 jfT> "Et? <PC?11 '©if«i(. < ^ ■*t(/'©h'sr r i<p i 

?t^[C®Tt ^®T; <4W? W®ti2jv5]^t^ft Ji^«qj\»|c<5 tMI'S ??jf? I *|ffot ?>£? 
CW C*1®[ ?1% pH S.fr « 'gTO* *tfCSRT ?1% pH fr.fr I 

«. «|RWU *ftGRT *nft ??£??? 

C^p) 4f?%S (?) Tflffo 

(?) %TC?^ (?) '^JMPniN-?^? 

8. ?TO? < Ht^» %RT C^t 5 # TOM ?Mt ^s? 

(?>) (iif^s (?) ^i?r 

(?) <M«if>iiii*i (?) wm 



:>. < TOt?%rf^ OTC? 8tt*|sTO ^ 

MO *n%s ?%$*© c?t? mm to $cro 
HHmito? 

0*0 *n% ^hiiM'oh w© #t «ttn?i? 

(?) ?^lfl> cm? *ro? ?%5 ^© to? 
tottm?! 

(?) ^t? t% "SR?? ?RT H^lllSw £t# «*Hlt»U 
^?C?Mt ?>?T ?^?? a|\o|a|\s 'Prt'G I 



*. ^¥n ?t^? Mffc? to? ctw TOcm TO? TOit? ?mt? ^rot^t 

TO? I ^??TO> TO? TO TO «|v®«HBr|v®**M TO?t?t? 'Q £?? Ml? 

totoi? *tiTO ^Hi c j^ « to ?mr? to? i 

(M) ?l% <?(.<? <10=1? 

(?) wm *11% cTO cm& ?t? ?t cmt? 

(?) TO?t ?f$? TOw <IHc<i ?ro %*fcTO to?? to? ^? i 

(?) ?\a? TO? TO ^ TO?1?1? ^tESf ?WH TO TO 1% 4^'olw « %ptf 

to?? *j%>ii> ?ro© ?m1 


*o*fc 






























































































W ^lt 



'Q ' 0 |«ijl«U vS«>ctf|f®|?‘ ST^IcTfl GIG^ G < l- > 1<1 ««) 'oilc^, ' 5 T^ S U ^ Scsi^whlj I 

'sjtsow qH'Sta totffa w ^t ■“ifte »ttoto ^ i <j$ 
*ifoo ^c?r^ < 1 $, ^<to « <r$<riR<H to i ^to ^piPr to frsft 
Rim>MH»h ^Ht siwtA^ 'srest i£R# w»t i m ?|5W wf *im 

w ^ ^ i «rito 'oiifFs 'Q *icem fofec^o wflto to w^- tor 

« foto wttot i ^itoN o»^ to *wMw?r ^j ^to -sim « «rcj 
SlI^lGIG^. ^Ic 1 ^ ^C'ol ^»l®t <pw I *1^ to '5lf%lE®H- 3 T^ , *f ^ CSlW >lNI WC^ <llfe>0 

^s i <pl-4*i vbi^-'3i>$ii^\!9 ^*r ^ gug^s Rfosi 'sp®t cstw f*l3h 'srt*oc 5 r ^Pft© Ppw 


'5ftc 5 r i *^l*i 'G f*l^fa 3 T"c<il , 1 5 ^I®r ®fll®i^»l<plw to^o ^ < pPi < p srltol , 1^ i r <pw i 'srfsraT ^ 
«r*otc?r ^ <*r? ^ ^Hw<i <ih'®)?i "tor ^c^r etliG'o i 


^t-b-, ftssK, ssr-io^r catR 








































$$c*\us 

• ^§RRR i£R? <5 W<1 <p|<|^»l ^jRIJt <p^(. v ® RRR I 

• <TC$?T ^*R fcPrtft ^TMJt *lt?R i 

• 3G$*I ^IRI^G^R *TlF© ^Jt^lJt < JRG' 1 © ■ p 1l'SI<1 I 

• <m stm £t*% >^<^©1 wpm ^v® *tt?R i 

• tw'st/f^^Rft Rf^?r ^ 4<r <uRjt ^ 7 © RR<r i 

• Rftar wrr <i>r1sm ^ut <Rtf® <it?R i 

• «TR*f WM, 4>I^Wl5 4 <r *im*imc&* toj rm¥ fiosR*t rrr i 

• <TO1^© wot R^?T 'Q C#^ ^jRUt RRRI 

• RffeT 39 R^3RRR C^IWt>B5H«HI ^ffwt f^*Rcf <Rtfs *|R<r l 

• t^iwyfciMM* gjvsjtf^ %im rnr £Wf%r®r« ^uf w^© *n33 i 

• RSS RRRR xSRRRjwR <Fl?R, 'S sdwt^R W%t ^TNJt WS© RRRI 

• RNR $*113 ^Rtf© *H33 I 























































eh. 


o.i ^ (Blood) 


£ft*ikn<*s ^ 4^*^* «Tt®T v »i’NK^, 'sil*'»oC < pl^ii *llft<pi5l ^s?l*r 

wtw ifcjj i ^ ^w«i om sfm (t-^> <® srtw, ^w«t 

WtW CTfS 'G©fC»1'SI m V% I 'S)*Hjhj slT^lcic^ ^ «Tl«1 I ^10®-^ 

<K7T *it*r *r?w?r tensgttte ^tw c^iteite csfc wrifa *rc$?r ** ^ti 

WK <K?1 'aiftiC'SM *tf?i^*T <PW l 


i'sw 

’ttet't tefaltttera' ^ ^ ‘5W ^^TfCT *ite<llfc>s ^ W <Ft^T 

vstemte^ <iR<h<wi 5 tew ^ w f^rfw ’ttete ^ i 


wm ^tW: 

3G®*I >2t s Tt = T ^'tM'T’jWlT ^C«ll 383 ^ 383>teT (l&^l O.oi) l ^fSf 3G$3 (t(t% 

<4^\ 3lR> 8 (t% 38^1^1 'slHM 3*30*1 ‘•Sfij e.^1 3G*fo C^KlTI <43\ 383 > I®ft 5 1'^C?]T 

<m^\ «wi «nw i 



fi> 3 l o.oi: 'sit^CT^ 3 G $3 RRj« ^* 1 lhM 

























































ho 




wtc^ sfmr -*m 1 £tt?i &o% *nft, ^if% * 0 % «ftw 

ftm tfkm tepr ^ wfi *t%? 

^mrc, cwr, t>iiR»iiivi, <wmI>iiii*i, cpstfH '»ummPuii»i, wpm, c%, 

'SHWli^H «*R* 0 2 , C0 2 N 2 Wt% *|J|% Wf 1 WftFtt ^Tt: 

i. 'aulPlWl C^Wf, fe&lflH ^©Jlfw i 

C^T Wf: «UlC>llfH«l, %C?rf^T ^s#f i 

«. C8Hfl>5T: *rt$0MlOeM, CJllftfcPM, CBTSlfar ^a#T I 

8. 'SIJlFBSfeM, i 

<t 5jf^l?r RR»si 1 

Vb. C4lMfc$*M f ^S#t TM <?fM I 

i. iafato wcssr fife* *iwr 1 

$,. fi>^J ^ 1^0 CB?|M mux/i* '5FIJ 1 

©. Wf ^ C0 2 <?F <H$4>I<W& fBfFT *lf^T W I 

8. bImib £ic?ii'st^]?i ^mn^i *i1?r3*t <p<ii 1 

a. WK <ipwft*r, 9^s sn^fe oics* toi w <F?rt 1 
'b. ^5ra-^B '»N>llv|j ^t 1 

l^ram: 

<?IW < 1 «<pR<p| <1® 'Sf^fs CT 2lci)l®t^i) C2ftf5»T ^It^, (. J 1 l>lc<p JlRci) CT'STH 

<ib ot wifi> <rcs ^ttr, ^ 5 - 1 wm& ^ m, ^ ^ ot Wf 

’it'QTit 11m, ^5 f*ram ^r 1 w ^t stt^rct ^ f>wiitvi« ^ *ttsfoj 
^pit <j$?rc?r to BPifl> #mi «OTt% cBif^r ftrosr <?ifi> «rtc^ ^t 1 

^•S1C^<1 '5TC S 1J SK.'tolwl C<pN(.<P ^<pR<Pl ^T I ^<pR<Pl , »J[C ,! ll gfijtifs t%5{ <m^<l, 

m-. 


^oiSs> 

























































































'Jsi 


( 4 ) ?t 

(*0 «p s ?T R$C4l>lRiS 4?? 


(?t) wj5%4f <tf 2fWt?R$ i 

V|H<1CHC^ < # c t^s <? TtR^a W#t4t R- 
'5R\owf i£f^ &|<pR> 'Sil^fvb^ (fsi? 'S.o^) l i£T£o 
^tC? W4 *N< ?t4t? ^\W\ 
C?*tos «Tt®T ??f? I ifTSRf 4GHG4 Red 
Blood Cell ?t RBC ?M i «mj'»Ig<i ?*lt ^rtTT, 
c®rtR'» 4f®t4t Rg^IgHiR? 

^jt*Bt «il^R>s i 4 ^Brc®! c^lRvs 

4^41 ^S|fW *|folM '0|fij|Get r l *|R<ir*i <p?ig^ 



fcsf vs.o^,: G-nlR'o ^ 4t*i4( 


*ttC? i G»ilR® ^Rfat’tCsTt? Ratal ^ ?1 i 4 
^tol^tlPlt J 1 < 1**P C R 'sjpvN'ssrh 1%TO 

~5J& $Tft4 i£T?? ^Q?1? *t? Wf ^sn^T I 'Sft^OT G«1|R'0 ^[ £ft? '51? 

■srt? ^1<R i^o R? l ^J’tlft gJ1%RT C*rlRs ^*1* Wt? *1? M3F\ ^fal? 

<jc? R$R*ii>iR§H ^c? ?m i ^ut?T c*q^f€t £ft% cto iRRnr ?c5 ?1 ^tfk *£iw?r entity 

R&RilH sltC4 i C*Tlf^® 4f®W fRr (Spleen) C^ *tf¥s «tfc* <*TO 

2|«ltaCH IN' WlOT C^nRvo 4 R 4 T *UmH$, 1 


’IC® GeilR^o ?5f®fat? 'ST^^BT R? i CWT ^ef c<^: 
Vo-fco *1N; Rf^? ffrCS: 'bo-^o «TN; <$Rw tf? fffCS 8.<2--£.£ *IN ^•Rw differ 
C?C^: 8.o-<ho pft? i 


G«?||Rvs 4 R 4 I 3 4ta 

C^tRa SWT 4ta TOt: 

i>. C?C3? 8|ffcfi> C4tC? ^f%[C®R >1*I<MR 4?t I 
R’^R'IC?? «lfolH 4t?? ^R-*>l4|RvbC4 f^J C?C4 'fpTfC? 43? Wl I 

O. Rc^fCfllRc?? ^iIrIg^J ?C^? ^Sf^-^lC?? Wol ?Wt? ?Nt? 'St*HJ <l!4l*l Rg^IG^ 4ta "4?t I 






























































IwR 



ffr? O.oO: 


srfRRtR wr rr?? i 


c*j\s r^rr wiwi cr^ i > 4 ^Tt R,wiciiiR c iRi) c i ^r? i 
crir i «p® RjftRRR Rw ^ i-ie f*R i %RttfflfRR 7 ft ssirjr <frcr <?^s -^fc^n, 
^wlettvo White Blood Cell Rt WBC ROT l C$5 Rsf«tRtR RSRjt RBC-4R ^RRlil ^ i 

<srit 'aulftNN ^rost crsr '*ii < j s Ic?i?i RfRRsR rrr i rwri^rr alburn (frar 0.00) ^ 
^RtRSR *R°R RRR 1 (?^® RsffiRtROTt R^gRCRR RRJ fRR ftosrste, t>«U'© RttR 1 R$ stlfa^ls 
arfik c»r rrr fi>^jR rotj aim rrs» rkr1 <m 

Rf®faiR r?rjir ^f*r Rts1 rrrotca atf% vihPiPiJSiUw rs^ 8-io rjwir <?sf© wfw stfcR1 

i|h<1WC^ ^R R?Rjl C<1W ^TtTT I (?^o R<§ rRRrR DNA RtW I 

£| < pNc'oh: R&RR'®'oIm > 4 R° RtecGlSH'srGR RRR tgRf*Rl% RT (?^© Rif®|<p|(.<p 

afijR^s ^ ^iot ^IR rri rR (ffer 0.08), rrt (rj) ^oftn^Rl^ Rt RtRtfR% 4 R? (R) 
RtRRI^i 


4 RRtRR (?Sh© RsffiRRROTtR Rltc5l?fRR IRIDh « ^i ROtall^WHI^lS C$5 RsffiRR ^ 
RR^RR; RRt-fawM^ « RCRIrRS I (MRR t^PRRRl^, "NrR, INl ^©JlfR RROT 4Rt Mr 
RRl PlOTpl»ll$&«jOTt Rv5 tR^lRlR^ C*fl> R^Rtl RWlRl^U Q$fS, fwtRRR « ^fRRR 
RW R>f«tR5| 1 ftc*riRl$l> «|j|pB<jR} R^R W 4R? ^ Wtf^Rf^R RtRt CUR 

































































Wl WI G*Tffi 2ttoT«r 1 5Rvot ^ i V|W|>||^l5 

sfem caW-#fl«|(W w?r w i 







RvSc3!ft«1 



^'Qp1C*lll<P e 1 



C^lf^@r 


fi>3f ®.o8: Rfosi SR 5 ^ £5^5 ?sf®Rsf 


0*0 

<*rft?j *tf$d>i?ii«?sr *iHi$i i cos ^m^rr R\BQ»4iit»w 

t^T eftl* ^ff: RfclijlflH t«l*IWlf^1 ^ WWlf^l I 

R&d3lfo«1 ■m’1!>ll^l5|f>|>| slftill $8p|Mlfo*l « MWlfo*l 

4l>ll*lft<l> 4*TtfW £tfer*C TOST I MWlRw| 

G'sj'sgs ^lfi> ■#*£© Ci?f i 

^t 8|«HW» 

^cn<iG<p CffeiJG®^ (Platelet) 

<ig®i i <5^C®Tf C’lMt^fa, R>*fl<ph 
^T5RT W 'oil<p|c^ ®ftC5T i 47F?? 

^cStgU^r *f|5fl*ffo ^ ^StgUwr 

<1^ 3||g<p; R 5 *^ f*i®fiNjl' , i «JIg<p *Tf i 
'src®, -yppjcf 



ffcar ®. 0 <t: ^jjbl^^l 'ijK*!?) *| 1 <H ®*1 








































^8 RvSaH 

CTO TO; ^tH»H CTOJ? % Wf i *H? ^[ (t-io fro I 

‘ ! # e t^ »|M«M* Slffc VMftiPlftllJH TOW 2rtTf ^51^ *TN I ^3f«r w 

tow TOt «f"t to i 

'5T^|dR 5 <pI*i sfWT TO? ^(,«il ^ W <p^l qt^iIlj ‘^RIchIc'-s (blood clotting) WTOlJ <p^l i 

*iwr cTO*rt ^<ilR<p| crorl tt^j wwssff^ to cro> ^rt?r, '©wr crolhTO 

^l&il TO Sw Wrof^s WTO TO 6 ! <TO (fei o.oij) t£)^° 2fWt?(1 > lIb*i (Thromboplastin) 
TO< ft©R TO! I «41 CSltl^T CsrtSTsrf^TW SFlfTO TO l 2MTO 

TO€| TOT CStlf^T- W^T WRW <#TO TO WTO 

RTO! ^»TO Wt?I I TOTOTO WTO%! CSftfiH W WW 's?lPl<Pl st^^s 

TO I <£|f& *TO»T ®ra||lJ ^fc*f "^TO 6 ! W*f l ^TO \©S|3«T gtRwlfij WW3 ©tfl>«l, 
4 gtlwTO W\i Wwe RR>sj ^to<i <?ITOR^ TO<f to? foi>lfa«i k 'Q <pjI«iPiTO WTO 'Sff^s 
Wc<p i 



TO: cW^e wt*fat, CQs wf*fat TO? Wlb&TO TOJ <TOTOM w 1®W I 

'!>.*.'!> <TW TO 

i. ^|>H>I<: M Wf^fSTOW ^pTf^T CWW I^J CTO 4W I^J CTO CWW WtTO W^- 
«l*ll$vbM» *3*\%W *rfTOTO TO i CWt^ wftW « ?HTO Sjsff^® 4 TOfl> TO i 

AdWH ’iHmd: SjR CTOF 1^8^® 4>4CTO CWTO ftm W?C*f *tfTOTO TO i 

O. TOlTO *!RTO: CWTO TO WTO CWW TO? WWTO CWTO I^T 

CTO^CTO TOTOTi 

8. W ’ifTOTO: 'Hl$Ujl»MV|fi>\9 W TOttf'^CWW Rs#! W TO TO i 

<t. %^3^t f^w 0 !: eras ^lk?r ^I'W Rnw 6 ! to i 

fc. c^t sffrotst: w c^t^ifRt'j TO*t to?t « Rt5^iR>«i ^rrf|?r «h» 

^#Rn TO’tW^tRpi *Nto #^<3w an^T to *ww to i Riwl>il$i3-wt€fa «h® 
«uiR»^fvb to ot^st R>v9t5M #^r<3w wr to c«i^ #^r<^ 

'a||^^ c tW 2lFs^ l 


*oi>& 
















































































































*»<t 


<RS8<r RR»*! Million •nNR^ >iH: 
i. <?rf$5 (^) J2rf% VMfafafriJlw 8.<t-Q.(t 

(»flft) 2# VHftfafaiJlM 8-0- *lN 


C$5 ^Rst: £|fc VMfaPlfrSlM 8ooo->o,ooo 

(i) 8o-<\<J% 

(ii) ^sf>IWlf*H: )-*>% 

(iii) VWl>ll$i3: \-)o% 

(iv) PlWl>ll^l3: *o-8 (t% 

(v) WWlPH: o-i% 


WBC 

•flRr "sit^ ’W I 


o. R.wIcDlf^T 


i8-8^ g/dl 
^TTt: ^->8 g/dl 


8 . ^J[i>&<pI: i £|% «i*if»iPifoiSls <Jo,ooo- 8 ,00,000 


'SRJRJ Wf: 

(i) %m ^%T: i(J-8o mg/dl 

(ii) o.<J->.<J mg/dl 

(iii) o-^oo mg/dl 

(iv) faPitJpM: o.^-i.o mg/dl 

(v) ^ *R% CaiWtsW ^ %It: 8-^ mMol/1 

(1 = W>PlPil>H) 


o.i.8 W ^IMWd ^5|% W«lt 

'SR^tt R®it ^?T i CWT: 

CTlftff *Rs|Jt RMfio<M TrhsTrr %5JttSllt%?R 

< #5lT c t *<lNfa<P ^R*S|R ^Rln ^»C5f TjT'QUt I 

ip*fr-k, Rwh, w-^o'sr csPT 






















































o. R^wiPifli, cstn, awrat sFff® eaten c^® asftaaa m?ajt cae® am i 

afn C $5 a*f®taaa m?ajt Wjfaa* ajea Cae® (to,000-^,000,000 an, '©tacn ®te 3 * 

ffiBwflmi at ft® aatnm aen i 

8. fttotnWtftn: C^® asftaaa m?ajt *«MR4 W^m ntn CSlW cac® aft *o,ooo- 
00,000 an, ®tw PivSc<M>ii'^d3if>i>j aen 1 FtolPmi, fpR aaft ^®#r eaten «4 wnt 
ani 

<t. 8|cnlnl$oEiPtn: ^ warn ®r<-j[t>Q><Ma m?ajt *iMlacam ^nnm cae® am \ a^ntfna 
®t®r®ea m caw at'sate® Sicilian aen 1 awlalla asalfaa a$ ^ntft 

afaen ®te® awtntfa awiftn w ff aF®wa asaitnamr a$ wsrr& afaen vstw 
cnfaatn sictPpt aen i 

®. atatnt: c®w£fea ^rmn 5 ® aen 4 war a?» ntea i 4 warn ^t>Q>aia n?mt 
mt®tfaeam ^gnam aw am i 

a. atlaltaPlal: ajtntenfint waaenaas.'Waesacatni 4 eaten ®rlash® aj^a aesa 
tacntestifaena nfaarn aw a$^u®r aa i faenteififaena ®pat®tfa<F®m anaen entfa® 
a$<pR<pi c®c® am, aw a^a^st cnat can i ^ catnf& ntfena ^tefrtesftea 'onfct® sNa 
%eaa amt ae5 1 aaa nt®t « fn®t $®cna ^tetetea 4 %nfi> st^a warn atea^, 
®an ®tena n s ®tnena aeaj st^a %a ffi> ^a^fia® aea ^ catena 2 ta*H a^m i mtatan® 
f 5 ^ warn aitnteafaat catnfi> it \m aa i <a catena w$ cat%® stf® « am ®p®a a$ 
aa3Heaa steamm aa i ®ea ®iena* cro cant cnea, aaa fffaa atea atea a^mr®m 
am aw am i 


o A ?35* 


»A.i shIRS mm ito 



am ®tiaia cam ament ament ’flaam aea am caf^ fate® aea staea ^ttntena faaa fare® 
aea, ^a# ae^a 'auiRken, wft ae^a 'aiilFBaf® i ®t#&estn ae®a afaatn® extent a*g at 
csttfiH cnfi> wtena ae$ stean amen ®rtatena nfteaa fnarnmaia^at (immune system) 
ca^tw afteaa ^tm ^t®am aea a*ea '®it < p £rf®wta amm w>vi aw i wtf^estae^ 2tf®eata 
amm w ®nateaa a® ca wf aw, entit ae^a 'atiPBaf^ i ®utteta w ®tw 

























































































W TO 




stfrom to?t to tot toa «ft^, tot TOfi> ftror *t3to t^nr 

'STfC^T ^ ^ <pR<phJ[c«il ’jc^'Kf ^t?) *It?T i 


ifeoo ?m vs. TOf •ui^t^HW <iftm-'frftet tot ^rrfwm to«h vii^«<i im r 
t«ilR'o ^f®ITO ^ KWR 'sdIPGcw ^Tt'QTTt *Tfa i -nMR<p '®lt<R 'oulfi>c'st*i<.<P 

SltomTO^TO RFsq ^<.*1* Pislc»i (CT M 5 ! C®TTft^ TO^>f TO»rh «ft^) ^ 'oijlFG^R 
*wm m i c*nf^» ^#tro tot ^ ^uif^sR^ a «iw b to cto^i 

fro?$ « wr <rc$?r c^rtf^s #r a ^ijiRJosh top toft 
<.<pI<.«iM<.<RTOTO A 'ouIP5(.'sk.*i<i 'aulfi^R TOff® *ftTO^Tt- ^ '®kc,«i ^ '®ulfi><ifv» 

fTOR tat* lim (FtffcfS ^PtW W TO TO^ To TOi A 'aulRJWtWH 
^ljlPG<lRj ^r TOTOQ, B ^IJlf^TO^ 'S|jlPG<lRj TOPI TO^lM CT <TC$?T C^Itf^a ^#1TO B 
'flblRJWM CTTO A «lilR>ttt(.«M ^blR><lR ^TOi 


'SUlFBWH 4 <R TO ^JlFG<lRj<1 frojfi> ^ ^ITOT TO?t "sit^TO ^ #TO $C*f TO 

<P<ll ^Ci)C^ CTf& ^C'© *tt?R I 


^ cnlR'® ^ TOTO A TO? 'oijlFDc'sw TOT ^?T TO^T TO3t ^(.<p ft cos 

TOTOt TO TO?© *Hft: 





<TC$ WtfeR A 

A v 3|jll*0C'St(/'|*l 'Q|j||t;<l|\b C*i^ 1 B 

'aijlRJcetw^i ^lRJ<iR i 

«F B 



TO «UlR>C«rH b 

B (si^ 7 

A WltotTO WlM®'STOI 

AB 

'SIJlFBcSM A TO? B 
>ju>R I 

f%TO A B TO^t «ljlFB<lR (?R 

*T?f 1 

«po 

~m A frot B (TOTT 
'aiJlftJt'SH (?R i 

ftTO A ^ B ^C&f 'SljlPBC'StW^ 

^ij|R><iR i 


to cro^t ftcTO$ to?s *nro cto ■sn^ro cro sjror <r$ c^tto i 


o ^tot 'sm c*rtf^® TOro cto? cron 'auiFBwpR <?R top crorot sjc*$ carrot 

^toi c^ «tc*r <?r ctott to *rai toftt o to ^ 










































































































'ai-uPtc^ ab ap*i?r to, P)t®M ap TOst ^rt wtwt cfirot *iro to, ^rt 

TO ap®|$ CTlCTt Rt C^ltfTf ^TtE5 (TO? AB aj*T ^C&t 'aiilR>UBH$ «tRTO RSlRtt OT 

A TO* B ^CTOTO %BRT ^*1 Rj®tAB OiTOt CJ(US *ttET, RS|itf AB ^ C*tRt 

wiW® Pit, ^ a firor b wifaro^ toot *mro rt i 

Rft atfssfa i^mM <*lc<F <?rft ^f vSt-Gl^l (tfRff® *|R I o a^^tm 

ITOo RfalR Rf, ^ITO ^RJ C<plw1 SpTO PwlPI ^ *RTCTO 'aulpS<l|\s>3, «j|C5*. I 'q*uftk < ? A] 

TOUT iTOa *ttiTCR RTO 6 ! iTOlW CTORt TORR UUlFB^ R$i TORJ AB R 

TO Universal Acceptor. 


Wt 


af*r 

0- 

0+ 

B- 

B+ 

A- 

A+ 

AB- 

AB+ 

AB+ 

4 
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AB- 
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A+ 

4 

4 
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A- 

4 
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B+ 
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B- 
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0+ 
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4 







0- 
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f^aj «.o«»: c^R «p*l?r to otstcit Rlw i 


I-a I 











































w TOT 

Rh Trffeft 

CT 1???*JCp!T '®ll<.®ll(>*ll ?*?T ^0<K.^, <70 ??lf?, TO? 4?? ?TO 

?ro 3c*t? 4?0 ^5<jef Rv»i«tc»i<i ^tt ??t ??rf? i c.'shsl ?t?t ?$ sf?? ?ft? *0B'», TOT 
to^ ct, ftm ctotctoto? ^ a, b, ab tror o ??t?? ?r, wra^ 
4 ? ?? 4ft$ upt ft\ ? 0 TO T$ftft\ftft (cw a+, o- ^sjtfFf) i 4 $ am ^t w$?l? f&S 
cTOT cTO^shot? 

wwh mMs <ihw«i wlR.'o *j@<pPITO <4?> *f?TO 'oulpGc'sri •fic^cs, c*jR> '®ig , i<p »(I^c*)<i sc@s 
c«ilR.'© ^f*ITOT *frQft\ TO i <4^ <iMM 3 "TTST 'aiyilw Rhesus Factor ?T ?S£?TO Rh 

?*0? ?c? i TO? ?fk? ^ wt0tro *tim\ to, TO? ?ro* Rh+ 4fti to? ?%? 40 

<70;, 'alcis t®C<P Rh- TO ?? I SCSS Sp?? f*t^C? <71 111 7 ! 4?° ?0TO 0*0 ?tC^, (70 4^ 
Rh <W0S ^Jv5t TOJ TO I 

™ 0ro$ to* Rh- ft® wrat Rh+ <m$ west to? (0? 

MJ.ovb) 0*^ Wl&l <£t* TOC?? *04*1 ?J0 TO i Rh- ?$000 ?T^W Rh+ 000 ft® 
0C*l £M??t? S|D'®I<1 c<p|c»il filfo&ill ?? *Tt R j *'5 *ifc? flC? sjt)'sh ?$ Rh+ '®ljlfi>(.'StC.TO 

0*#® ftsf? ftjft i TOi^ fa©0<TO Rh+ 000 ft® (?rn\ -5J5T 4$ ^|j|f*G<l0> Rh+ 

imft c^® ftfapft to 1%i to ^0 ?ff?c? c?c? 1 to 4?*ro Rh+000 
?$ si?? ?>?t? ?? ?f? stf0f TO $ ft® si?? ?T ?*C? '®l?t«i %? %? TO *131 ms Rh+ 4? 

®i)iR><i(v® ^0 ?c? ?t? 4 ?? stfM to j ^i'»iR<p ?$ 0c? ?t? 1 

TPSPIW! TOCTO TOJ ilt Rh 'JpJlW ^ 1 ^ ^ Rh- 4fti ftftft ft® 

Rh+ ^ ^7T ^1OT?T ftjft Rh+ f¥*0, TOt Rh+ *5^0 ‘2R0’ M*0I ^0 

Dominate TO) i 'sH^’tC® ^t ?|Jti70t ^t ^raT-^ 'sJtWT TO? ^f?l1f*r TO ^ TO 5 1 
TOiTT? Rh+ ft® ?un70f? -SITTO TO? ?S$ C’ftro ^ TO? ?^?C? Rh+ 4ft f?*#^© 
'®IJ|0<|R> M? TO i CTO$ ^ ^IJt0?0 t? %? ^? ^®f? ??, ^ sm TOFT? Cftm 
?TC?I? ?i®? Rh+ 4? '®Ul0<lf'® G1GR C’fft?. '©Is 3(®3 C<PlCMl < PHG'® ’llw •? l 5?? 

iflwi •»r®h '®f^f ct? (0? o.os) i 

TO 0#? TO? ifSftft'l ?s?t? ftft TO? '“iftel? Rh+ 4? ^IJ10?0 TOH?T? W TO*f 
<P30© «TO >5?V ^t? C?tfl^ ^sfeN? TOT, ^ 51??0 ??, '®l(.«1^ ??? ?#1F5 ?? I TOt? 

#f^5 W$ f^TTQ TO ?^TO TO <il?? TO? *1? CTO C?«tt TO i 

4TOJ Iro? TO^?^??-TO? <mft S£\ TO CT'fltt ^® 4ft% TO1TO TOTO®T 

Wmft TOt ^1 f® i 









































































































So 










C^H »w»ijf ~5J ?Tf "ft. 



f&3J \S.oS: 'SHORT ^ Rh- <4^s <lMM ^ Rh+ RC^I >TOlOi<l \st[lJgiv©| $,c^> *tTC?[ i 



^<l i <I i ^iw 


4l®t: C4H '5j£‘ 5 t?T (3»H Re's *H<k<i, (71^ \9«U ’Iwfi ^c<p sjff'sfa 

sj^f w?r^?ri 




























^5t 

slfto 

Type 

A+ 

A- 

B+ 

B- 

AB+ 

AB- 

0+ 

0- 
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~r 









~r 
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~r 


V 
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~T~ 
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~T~ 
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~r 
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y cror iit^m ^ ss^m w wth wrot hwh* <rc$<r apt 

’fft^T 'TO CT'QTTt ^ l Ipf 5£' > R ?$ W?IT ^ $tfN^ ^5Rli> ^ffa?t 
StN^lfar '^ 5 T^ c t QS& ’ttt^' I «t^ VK*m *rf*T ajfl'sk so$s apt 'SflHl »Tf ^?T, 
'©Irc«i 0 Rh t«ic’ifi>'» ft3t*t*r I 

*. CTOt f*P^ fafot «tfrM <?Rt %»i <rc$?r apf *|ffat TO TSft 

^rnh <p^i ^rtrr i 

o. ?um apt ?rto dfom m?t%<i<r i ‘t c tt^^m w^\ <?wm ~s$ i 

■sR^C^r f%?^t tjxiu-il^ T5RJ *t*fi*« ■?!W Xj|i5r® (TKf fer ^5RJ "“ttfa (TO* ^ 

cwm ^t <m wf^«m toi^r ^ i <iw ^ fifw 

TO ftff© i ^ ^TSMl-sItH^ ^tC*t <R3 4^5^, W%^f— f% 

•Tt ^9 *lffat <PW Re's ^?tI ^|$to ^R*lJ C3f^t 'S 308 A, B, 0 'Q Rh Hfi5 5pf *tffat 
TO «p "sum "sitTO <fl4<M.«M ’•ifto (TO? 'flMJ'fltMH *tffc?r T® WTOl tom <?R i 
JlU<P'j}|c <1 apt Vjll> *Tf <P(.3 ^ 3*31 ^ *11^033 "l^lw ^5 ^RE'R 3 l>(.'a TO I 




























































Hi’ 


P^T 





^ (.©tf/ip CT ^Pt OT?pf^t sfPtoP gigs, ^ 

^ i »ih<icicR ^ ^R<]$*i\sc«i<i £Pt*T '5f?:'*t^ ! ft ^c«Tf: ^Pf®, s^Jp, f*PT <£rf° pspp> ©tlPi^l i 
^tp^TP ^1® ®PP ®fc*t 4<$C«TP *t3p n«n»ln, sUfcsr 4?(M 

PSl'tWt «il(.«il&*il ^Pf ^P>: 

o.vs.i ^Pp5 (Heart) 

^Pt® <m tr^s^p 44><m^i<i -w i ^Pt® ®h<i<i® tr^P® « sfflp® ^c?r 
pPt ^ ' 3 T«|St®T ¥ T P&P i 

vii^p ®«Pi® wiw ^pr #<f ^ipniot ap* w^fp «*n<r ®pP®i® i ^Ptc®?r 
2 f*P® gfNP «*i5jRr Pw <£|<r siPsP Pt5<r P^ Pp 3 ® sftw (Par: ©.ov) i 

®«Pi®P p>®ft ’Pf Pc?r <pfP® «itw i ^®i 3 ®t?p ’« c’llfoil&iM sp® 

^IlGH 1 , t<lH5 ^pf®GH* P^Pl&G'l ^TPPJ <PW I WpG*)^ ^Pf® T>Pp pG*l ^tP® I 'G^ICfl'fl 

£f^5p ijPw ®P ap* ®p|®5f (Atrium) <*P* PiM £KS# ijto T5p 

'Q PP P^P (Ventricles) WT i ijP ®jpR^ (wWl^ £|1§P *ft®«Tt 1P®T?T TjP? £f1§P 
^ ^p? cpPh^ i ®p ®jp(. ,v t'fl ^ro*t ^pP ^^iRrrn ^p? ^pP Pp ^iPpt ptw i 





























































W <Ht 


< to 





srtftsr 




fi ><4 v!>.o&: ifsrf^f f*fal 3 Sp^TCB^T 

m Fwun toi ^HtvihiR f*mr ^ to* i ^ 9m cto* ^*if% ^ m 

9m <ro* 's^r*p# ^*rf% \ 


*\y9\ 

cwr wife ^asr m ^Pr® <TO* w 9tfm ^ito ^r, <rt ®iSW* 

tot i 8nfta ^ tofi> ^®csr 9 it^» i to?t *tw c^ (fe o.oh>) i s^ito cron 

^**llfi>^l 5||c<p *rf i <p(.«i ftk?i ^ c^t snip's ^ i 

*fsjf^ v5lt^ I SfSjf^ ■*tft^ Rfcq '5R'E*| ^ ^ *M-S|*tNfa ^5$ 

*rt9 «£R? ®jtdJ^o»r <rc*r i w^\ it iM-sWMi?i 9m to 
■*iPm»i*i cm m i "stt wr ^Pr® cto* tou 'aifeiosH^ <m <#*nf^s 
i to *pif% *tf9 »£Rr «jF®4»i f w#r to ^<Pt® f>i^>i ^ cata*t to tot 

i£|t^> sf5[p (Pulmonary Artery) n«Tf ^.C'l'G i£|1t> <pl4*l m *lRl<l^*i <PM i 

9m 

C*PR ^^TtPra - '5ff s CW <pP*i wp- 
cro?r 9m ^r®t cTO* 

^Pfc® fro' TsrlOT, 'sicns f*t?rt tot i 
to *imwhi9 9m m ^to^ri 

m ^t*ow m ^Ptt® iTO' wn?r 

tot f*nt ^«Tf ^?n 'To' ^ 

9m cto* m 



wr-io, s»sr-io>r esrf'r 




























































H 8 f^vSsH 

totos to ^n?r i R?m snffcr *to?r ?rc®t 

ofi> ^PS Sftffa C^*t ^ft^s®Tt 

to \s.ok) i torn ^*nto srt^m 
R?t R(.i) £)<P^R SfatR'® ^?f I 

sfsjR c^to 5 ©tltol^to ^<pQ)'o 

3,Gil 2f3|£5f ^ R<ft ^T ^*R^t ^t^T <PC-S I 

^*tR^ttto ftto ^c?r tot ’t^r 
<pw i <p\©^c®ii R?it to »^ito *t&*T <k*i i 
to fcpto wttot c^ ^ ^ 

^Rt® c*m i 


fcpto^fltot 

sfsiR *6 R«m ' 3 r°7?it 5 t^I^r ^srRp© c<p<i®i *®*iRR^> ^c^lc^lRi^l^i Rc?i ^If^s (?pr 
w#r etMM>« ^sriftH to (Tto^ fato wttot <rc*r to «.*©) i foto 
StltoN m 'Q TOJ W|^-'o|^||^\b, c^r 

*t*fttf tolR^ to I 

VS.V5A ^tw 

^TfSRIt C'StC'iR, *lRc*)?l ^ ‘^j'sR®, *hR, R^t (^R^ etltol Rg*j ^tRs l 

^c<m ^R® ^srfto^ ^r^Bnd 'S g^rtf^fi ^.c^i *q*iR 'Q toft ^rrwr ' 3 T\<r*i <pw i ^R® 
*itc*i?r ^st Rto « ^p*r ^rcfto <£ro £fto® ^w ns r*s|*r to 
o.ii) I 

totos^ ^Rg<pImg<P toto (systole) <£RS 2 t^ c fW vsliik^h 

(diastole) 1 to*!l, W RtffcM ^T, tor \bli|lc,«»GM sltW 1 

wh^g^ ^ ®.i* to otw 1 



^|t5-Rt> 

Wsrat <ig«iR, toto R^H 5 ! "Sliest cnee's! R^w ^G*n* ^©T^T 

Rfto "5^ 1 ^R£®?r <£)^ R*n«iG<q> ^R^R ^t "^fS-fR l> <jg«i 1 £)-? ^»Hgi* '5Jt*IJW ^R® 
'ollvil^ tocsr <® stto® Wi 














































































MM W ^ 




^Mt« wtfwf 





<Tt 4^T> wf^T f^J i ^f*t® vi!«Ji'StlH4> (myogenic) «T*fte 4\\<d4 

CTtPtt W Wlfr %Bf C«tW ^Wf^T 'Q £WWt?T ^ET i <*wfi> 

WW ^f*fc® ^ ^Tt^ ^rsrf^W 4ll*&lH> W Wf i ^«f*IC®?r ^Wf^T 'S 

sWam Wf <m ?I%%T «lti^ i <frlf&ll<1> W ^T# *fll*t (tM «.*«: *r, «t, 

ya ifR? ^) wfw 














































<Ws 





(^1) Pmow (*t) pF1G*l*l f^R^T 


fi><*l O.yo: ^if^TR 5 W 

(^) «»lPlC*H« vbUHl^M: 4 ^ £^#© «ltW i Wf ^tstf lt lftel?r C0 2 

Pmt to <rN «iPh*h gfmwi 

(*0 «lPlt*W* r>IC>BH: ^ ^Kflw I '®1=T C«lw C0 2 

^ V5H ft®R[ ^tsr 'aiPl’n (?tw 0 2 ^ ^ «TtPT I 

(«t) RH«i« Pic>BH: fro Tjfis wl< ^ff^s i 4 « 

<ii$<H>iPte ^*nfiNFt <f*i ^ ^*nt5?pr o*im «rtw i Rian fiwJiw* 

' 3 T 5 r?r ‘K* 4 ^ ' 3 T 5 m ^' 59 l**u»iii sN^i "*R^r^ ^Rs ‘«iM’ <ic«i i 

^ 3 1^?l ^tsf P«1?J C^IW ^ (0 2 ^ ^) ' 5 T^T s f 5 rf% Wt»T fa«HI (?IW C0 2 ^ 

<m £tm ^ i ^sfsrf^ csiw <m « it rwr to 


















































Rto erliw 4 <r ^rlwRw <jfton 'Q *rr^ w i ^’Br*^ 

^pif% «rto csj^i co 2 ^ m ^f% etM«» gfm ^?r 1 *f>i^*i cs(w <m ^rftoR 
sto <|^i<j^R tot tor 'oiPic**t ^TtPf i 'sth<p C3ft3> 

to*? wi^-'4i^ii^-^ m Ojfto m) totot, tor«^ttor to ^rtor tor 

^rfw i 

(*f) toPBt VblillwJM: to?T RlPBlPH *Br ^ toil* fclillPGM ^^ W 
^rBrm sartor c^rw ?r$ *m *imR<i> storm tor ^ ^® «ttw i ^ w 
C’lf^Tt^ ^r» m^BT (BT R'sR '*tl^ ^ 'vstW *®1T ^®T I 

^wr? ^ftos?r *mtort sf\\: 

to?mto£m =«ik 

toil* vbHilpGM = \sBr 

itor> f»lt*BM 'Q 4^# vb|i|H>B|t«W »|>W«| <tol> 

^ w i* v t r i ' 3 T s r?r sTR^t m o> g^g^ i 

t£)<P'sr«i 'SlI^G^' £(f% RRgi> 'bo-ioo 

^ ^ I ^-to ^fT ^?T I 'aiNGI* ^fa®?' 

<nRm wtoM *mto® <£i^ ^1=^ c*M^n?r^Rr 
~W* ^ to Rto *m cfcwtcw tom 0>i8; to <*t *rm c^ 

c*rmt ^rtrr i $Jg^ <Mto® ®i^»<i 

<rmtw *tm ^r i p&puc^ifbt tonmx <m *mr c*tw mm, ^®tw tomto mt^r i 

mi^toR mt ^-Ri3g<p Wt £lf% RRgS ^Ig'©*i mmto® ’t'Rt mmt ^m, '©mm 'alW ' p tt®T 3 T c# 
mt«Ti 

\ 3 .VD .\3 ^t *lh«» 1 U|tt *Nf^ 

ctom ^k'®?! <p<ito® sJg^®<i to cw: ^smttot, m*omf 's \®sfR tor mrm tor 
m^toR 2tf% RRgS <p\»<rh ^?r ^®f '®i^'»<i ^?it ^ i aIg'®* to ^it^sT t£i^»H'®iG<i ^Nr^s ^ 
pr ^ftos?r fto, ' s r s iT 5 rr 'srwtpr ^ ^Rtto ^gpr?r to? (to 

o.i8) i 'sr^iTHf 'Sff^r Rg^ c^wr <jIg<i c5tort®T < p v ® ^i?r <p?ig?, i RRgi5 
w®i^m ^tto® ~sm, ctt>$ ~$m ^i c# *n»iPRr ^ i ^rt*rm c («i^ 

^®r ^if% I 



<Hfto® -str^PT ^rt ^Trt 


<r *npn ^»rr pr«ir ot^® *ncr >i^i>iR ^ 




































































































to ^ crot? C5 $r to toi twiwi to?^ toto ^ 

J2tf% fito toto ot*it to ^to? ^fat ^i^iw w«rr to i to tot toto 
to <7f«t^5 ^?r i toitos *n«i&»i? to ^g toro <p?(.«i, toe® c^f^r, to cTOt, ^ 
TO'tf TOT f%??t TO TOT i ^ht^Ki ^NR<p toTOTf £tf® 'bo (/TO 5 ioo TO i Pbjci? 

TOT <£|fi> tof (to faFitiS ioo (2TO 5 i8o TO I ^Jffaw ^to?T *»f C# Stf® FiFiciS ioo- 

to ^fw to to « to (wst) tow toi? to totoro TOttf ( *° 
*h«h^U w toj to s# ftto io^w to® 1 *ttroro toTO^, 
TO?%w totor® tottot ct to^tcro wot to^i to ftto ’M to 
®o-to tot to?t to seto ?t toEro toto i 

TOfto ®m«hi, TOTO.TOimfro 5 toteto to <to® to i «a wto toteto 

to to? tog W *TMito TOE® to I '^SJM WTO W TO® ^FlTO TO TOtE*T 

*H«u*i? to ®o-i£T?r TO 'to * i (3 'oi<Hlfi><. < p'9 *qMFi<p ??[E® to i 

0.8 ^ W 

^,f*lE^s? >t«.<p|i>*i <TO\ siTOETO *pc«i '^'f*t® c^Ie ^ 5 ?$ TOfro to Fic? TOtR® ^sTO 
WT TOfTOttftE? C? TO^f&M TO, c^lc.?* ?^ol*f ?c°i i to ?^(>l*f ^®ic v s TOlMH'olc? 

toro ?$&t*nto i <wr to^ieto TOtotot, toro sftfto FtoTOTO®T w 
to? w tortETO $to to? to i Itoeto Pie>bm wto toto <?i m to? 5 , 
®n?F Piy5iPi4 tuw w«rm w m <nw, ^rnr^tto h*pm wr i 

-MNR4 ^ ^t 4TOT Stt^w 1|I^W<I I>IC,>BlPl4 W *lfil*r ’TO?' iio - i8o 
(mm Hg) ^^t^ *n?Ff ’TO? ^o-J&o totor (mm Hg) i 

J ?l'»l1?<p i^o/bro (mm Hg) SW't ?s?t ^ i I^F’IwNjIwI^I? *0W 

^otoj to w m i 

«.8.i 5WI>H 

x »l?l? ^I$, v H<Ki5*i“H ?o®i i *|51? 'oil? *i(.*i? j ?l's>lR? > 'oi?-^II? ^ol’t ?R 
«t»ij f??||?'s *ili?l? <p?(.'® ?lc<p, 'oc? '®lc<p Set? <^t>K ?T '5 )^ v II?ci3«i*H 

?^Ti'?iW5t’t?fw? 5 ^ < ?ltc^^t'^r^twf?^?®5t v t?^ri^t $ tt®?r^wtM , 5rt?r spn??: e t? 
wr ’qtffos (TO^ «PI% 'SITTO m 2Hli><MW s^rf? TO CTOt ?J%? f^tto Wft 
?f? ■?? w i'bo toto »tiw ?t (to ^ ^ w j&g- toto 

















































































<W» 


toto^ rt to <Rf*r to ^ r$sm ^rt^ r*tt to i '5c'Q'st»ii, fast, fovH, 

^TO(5»rR R*TT TOT *Tf >TO TO TOJ Rc*R C^lWt '§TO3'3 Skill's^ TO *tt I 


■^TOcfrm ~$psm st^s tor tostq tot TOft i tot '«ii3ira* 'otr, cto^t 
■*ifta, wr tobit, wfR© Riffro ’t%m, toimKH ^raf^s to* vinf>i4 
toto©, rts t4iwy®<n»M Rifroj- 4 <tto <u%to tojt «a crom ^n*w >mci>c*t «Pr i 
^TOt5*rH <RT%TO CTOR m$m\ OT*Tt f^» *TO TO' TOJ smics. (Rafa, *bl*M$Pi*i, 
TOfr® TO TO TORT, TO* frofTO <M<^i|v»| TO TORT, 

TOTO© 2Fff% I 'STC'ot TO >ikN<P »R I ^TO TO&M toHj TOT C’tCPT 

TOI 3<P*( v ©i j jR s JT ^R> $£© *TtC?T i 

to&m siItor tor to fror stfroR ftcro faro to#©r*r *n*R tor 

%*R*R TORT TOT: 

y tmlfci «nror <Rfi> %^«t toit i 
*. <rcto 'em R toskrt i 

O. t>Pf^8 TO TOfa TO I (CWT: ft, TOR, *tf 'Q *ftft? TOR, fi>*f(5 ^sjlfn) 

8. ^T TO SR«t TOT i 

(t . v ©iR)I^ 'TO SR'T <RC^ fas'© 3|Rsf i 

fc. ^TTOT CTO ft<F© TOT i 

<L ftnft© TOR TO i 

V. faft^F H/V ^ ^RfiRf i 

fc. TOto TORf « #TOTOR TO i 

io. TOTO TOT TOt SR®T (TO ft<F© TOT i 

O.8.* C<HWt>G«*1 

CTOTC^T TO ftc*R *RTO ^StfiNr C^ TO<RT 1^1® TO C^TOW-^R 8|f$ ^TRTO I 
TO TOTO CTO « I^TO 5 CTOTC^r TOF i ^ to RTO TO ’tftTOT RTOR 
(Rfti M>lMt#<M TORJ C?R TORr RTTR to W C^CTO flTTO TO? TO i 
TO CSTlt^TO (RTO *TfeTO£tlfiR TO i (RCTO < # 5 TTTO «*fiT t%f% ^TR ^CTOsTlt^T 
^ TO^T— R»T^ R!*lv ^CTOfiTlf^T (High Density Lipoprotein—HDL) <TO 
£ , q*i' 9 Rf*|v ^Tl^CTOSflf^T (Low Density Lipoprotein— LDL) i ^ 08 ^ LDL-TO *lEi»ilcH*i 

O, 


















































































vo fta&M 

^fa? *nw TOfaw?? i ?r& ldl-to *ifoiM wf*r to? -iHtss to? 

i ~m hdl-to <p i1%srt c t wf*t to? *tfTw? to? %TO?ft i ?t$ w>ic«ic*G4cto 

*lfolH ioo - *oo mg/dl I ~m C<J>lC«1C*G«CTO TOf?TO TOrC?TW? TOTOW ?tf5t? i *<MR* 

TO cto <rc$ croc^r c#f to w#r TOagsrrfter? to cwwt#?®r « <wMftiii*i 
■TO to ?ro#r 5 tro wtr> to ^rt?r i 4 <pisW *raf?? srtfTw? f^sifroTOtwr toi ?t? to? 

■*1$ TOI TO i 4 TOTO TOf?? <pl$*u ?t arteriosclerosis TOT i TOl?it?QCTO!Wlf?CTO 

tow *rafro snftar ?#®r cro fro toi *rafro to ?#®r fro <w«hm to to# 

TO ^2tro TOsfT^ TO I TO^TO 4WHIR W#ITO ?$ TO# ?fTO ts\& TOR# 

sfwtfro to to? TOtoto wrtfros m to# ?Tto tos cTOror sfwtfro to i to® 

TO 5 ! 5 ’® ?T%? ?1jCs TO i CWWt#?«T WC® CTOT LDL-TO ’iflTO WC® TO TO' 
HDL-TO ’ifTOT't 'TOT TO i LDL-TO ‘ p tf% s TT e T i(to mg/d WW 5 c?f*T TOT '®lt<P ®1$tW? *ITO*f 
C^^TTOTO^i 

^iptt ?wfif $*mt 

to^t 2 f«m (To crofl, ^toj ?*h? to? totto toito ^to tot to? *i5)to 
?S«T TOT? TO? SfWTTOT ?JtTO 'S 1?2fl? I ^?? TOT TO't TOt CWT TOTO 5 , CTO# TOJ TO'T 
4?? #??£TTOt TOWT TOtWTT ^TOTPT TO CSW* TO?*® ®Tt?*lJ®1 ®IW® ???W^ CTO 
TOT ??W? CTO TO *ffc?i ®C? TOJTOWT TO? #??£#% ?*C? ^j?TO7F 

TOT TO i C>lTO> 

i. CTO^ ^®t TO? WT TOprtW ?S1^S 'STOT TOT? TOT TOTOI CTO? 'QTOT C#t 
TO TOf*t® ^®T TO “TO i 

SftRw « C£f#? ftlsl® TOT? TO3?f $fi>® i 

o. TO%, ft# « tH4*l£)tl TO?? <lf??W#??lW?NC® TO i TO-?TOf« TOI? 
C#t CTO TO i ^%5t CTOT sT?*T TOT $fs®, TO TO^ ?1W? CTOf <m C<TOC#TO? 
*TfTOlT c t TOT? TO? ?$ TO# ?t*It? $*m\ ^1? TOi ?TTO#W? ^TCTOTO TOT^f 4 
TO? ^TTOfT^StC? TOT «TO i 

8. 'Jjq? ?TWT t^lfTO 'Q *lf?5T TOW? ?t%T ?f ^TTW ^®t ?NT I TO 

TOTH? TOW? *I^|H 1™W? TO1TOT ^TfW ?^?, C5^T, IfeUlPlH f? ?^T « 

TO#? TOT WW ^C?TW TO3?^® ?TOt? TOTOT? TOTO? TOT I 











































































































W 

(£l^It 'S *tR» m aR*t ^telSH ^S iTO ^ l 

*iMf>H> m <fl^t, %rfw ^jmm ms ^ 

#rom wtfK wim ^rot, «£rt*tH <r?r fro sirrt ^csm ^ mt cskr 
wf ’ttmt^imi 

«.<» ®mti^f, ■st^pR c?iw 

'bUlMlfol *FP csWi 

^Rit Tp*t»r *rf^, ^ ^(.<plc.'sf 4p i1% c tv© to -ms mc$ i *bhli»iih CTO* 

* 4<p uro* *4WlH fcfa '*8, CTffc <TO afc *t%?» ^THsfw TOi ^TOI 

»MIC^I to toUrpt ^j®R Mt *to r trot *tft?r $h*iPmw 
<fto *nc?r r i <r mm\ im |t4it«wi ’if^it'f <rc© m i viii«<i w ^wiow *«mR* 
'srniT tot s.cmj.o mMoie\i 1%Rt (so-iio ft.5ft/c®f%.1%.) i tot <rs m 

^l'HitiH>iM wr cro m i wtrn^r cste ^r rssto* cm m i «#i ^jtort 
^rr c<ro<f 'Q^m *iwi^oi« £t^ f^®m to i ^liiiwiUw ^h® *rc$ *t¥m 
c#t «w?[ 4fi> crosr ftfw wt5, cw ^ks, fasft, cm ^©ji% 

Tot <rftt ^ to i crnt c*tc^ mart* c#ttoR tomi^ ^cam toir stm^r «f»t 
sro i 4fi> ^f*tTO* ^sf^r ■to' <?t?r ms C5t% c^f^ to "mt c*i£® *to i 

'»lillwlb J 1 Rift ^bl’f C<1C^ m ms m C^lR 5 Sfcb ^bl’t ^T '^‘ p ff?fC5»P*R ^?I I ^bl’f 

tomi^ ^roicm ^ror i mc^\ c<rr%m <rc§ tot %#r *#raRr® $nror 
i ®tcm 4 whiR ^jcaten ^rpwt *p$ c^f»i 

C^T Vb|i||wn»>| ^ C#f 

<?I C^ Wt<MWl ^TSTC?T vbl^lwlUw ^lltfH© ^ m <21% C#f 

■55?f «I1C^: 

i.^5I*t, CWT: -sit-^t f^ vail'Clcil^ ^lillwll>>l ^TfC^ i 

^,. v 8*Sf*1 (.<lf*i *1*ita CSpR^I I 

o. mm ^t *nftfw ^i%tc5^ extern w ^t i 

8. ^t#f*T ^Rlt C^CW W!%f CTO TO I 

^liiiwM Grtm^«r 

i. ^T 2tgR ^QTIt, R(.**l*l ^C?T ^ITOT St^R ^QTlt I 
^fr-ii, %5H, b^-io^r 05^ 

































































































^ f¥imt »IWT I 

o. ctPt »iwr «irc* ■*ttftfw ^n©r w i 

8. TO$ ! *tt'QTIt ^'Q 'Q^T TO ^QTIt ^ %fetl 

c-. wj <iRto i?ri% « ^r®r cqrq ^t i 
<b. ■ttfro i 
H. C5fc*t Wit l 

v. c#it« ^ to, (Ttte ’jqrot i 

fcHIC<lfi>q «t% *NJ 

wtrofi^ owe* Tito <jnf© toj?t ^fwr ^wij i wirofi^ c?to?j s^q cro 
^stoq cm%^ ^ fiwt q^ro ^ i f%i%» qM«j<pqt «nwf «^r cw 
«I«ImI^i Rw*t <p^l ^rtrr *tf i c^t4lc^ 4 'sh R$© to, qt '©fa ^fa'oq <whRfa diRhI 

*$3*1 <PTO R>*^ ^ ^ICUS qfal 30$ 'Q Sl^llw TO 1 ‘1 < P^I C<1C.Vto fat qfef I 

wtrotfrfa spfcvs Rh^im Irotfa wqra i qsrt: ^q cro 4fa? #fafa-*jrot i 

(^) qtfaT ftw*t: csrl^t c«iI<pwi '©falwfo tot '©Ion 'Q'SR •Nl'slR^ fat ^QTlt *t*fa© qinra<u 

m\m *fara*f ^nt cro to \ ^trofi^r c^f%^ Wi fat fatefat ^to fat i 

^©tro «<pr fafafa famt $ffo, fat csrrt^pi^f (’ll? ms* TO-faqfif, fafaqft, faHfst, 
<Mv, f\s»i, fat^, &PT ^|bl fatsfa ^©flffa) <4fa? cq^lt/i c*sn©fatfa <pq «lk<p i 

(fa) «^q cro: fafa «bi«ium*i cA^ fafaj Irotfa « ■’^rot cto fafa i cro 
wi’kio *5 ^ t%sf qfamro faHfa «p<ic«i cqtfa R<j«ic e t >ro qfa i R^^fa^f^#©^ 
cfat%?Tfa cro ^rcrotcfafa TO^m faq i 

(fa) #fafa •>$»ifat: ^rot wiifaifri c?tr% #fafa-q# i 4fafa farai Irotfa tot ffaff© 

■TO: 

i. 'Q ’rt^im^T ^ c*t^© ^ i 

ft#!'*« <iRvinviwi ^^5 to 1 
vs. f^riw ^ ^C4lC«rH ‘ p tf%5Tt c t ^if^t^t 'TO *Ml*M TO 1 

8. RR5 *$\m\ c^5® Rc^® to 1 















































































MM W 


b-v» 


(j) 



i. rn wfatcwt c^H05^ WWW? 

(<f) c^fif^o (*i) ^r < j5fl 5 ¥f 

(*t) (?^s ^fc|^t W) prfwt 


~M »i<H«k w*cw- 

(^) w*rfw 'Q ^hwhiR *fsrf% (sf) pm \s ’IhwhiR to 

(n) « *ii«hvihiq to (w) to« wsrfw 


tow *to5 o«8^ stwlw ^5W Wt^: 

'S|ft»G<)<P Ufat Wt'GTTtW I 4\V5 ^»tW W^WW 

ww i wr w smm i <^ *iftot wto wi, ^tfw w« fto *ttww i 
«. *»itot<M w sj*r to? 

(*) A 0*0 B 

(*t) AB (W) 0 

8. W$WW C*FtW ’to <7^? 

(*) o 2 0*0 co 2 

(*0 Cl 2 (w) n 2 


^sr%t 2t^( 

i. Wlf^W ioW G£|f®tW I ^>|< '0||<wl CWC^W I ^lf<H *1^ "^W^, ^®tW 

^imtw w w ^ a# mwt ^mtwj ’ttow 

^cw ’tow 1<*m wnwtf witow ^mt ww i ^tetw 

| to ^ «Tto wwj FHiw*|«*l®rt cwtw W5(tw torc i 


m 


XL-** 















































b-8 




(^) W ^r? 

0»0 W #t <RRtti? 

(’t) ^#r?r c^’t wt^» j^gs>^? ^jHit ^ i 

(R) Wl^R Jllc^<l '5llf<PG‘i'51 '0||<N|C<P 'ST-Hj ^tR?i“t (FR? ^TMJt i 

(mu>^ ^ ^ <4R° ^Q: 



(^) ^ ^tw wr? 

(■*() ®rlRi<p| <5 «k.^> ^R? 

(*t) *IM<1WA IWR B f&f^s C<FlR?R ^TNTt I 

(r) “ffcm a 'Q c (?rtw <ptR ^s <fiw 1%sT- fosw 

^r i 































RlW (RW £tm <R>tfi> RlR ‘'^Rffes £RR SlRR ^‘ 5> tf% "51 1 'sj«l<ll$j[ 

^s*R f^pf R l ^sR*R <K*I<P ■*tw ’tR RtW ^tft R 1 *©, ®t e 1<ll^'Q 

CSH^I# I <3®%© <*m ^ £twlf%? #RR R*RtR l RsfR <f|$ ^RWRR £W 

■'oilR'y© ©i*^'© #^ST *tf?Rfw ^R *^R RR>S| 'iRgRttf^ <PWC? I 

v^c*r rkrr f®st«t ^ RRR Iwr ■^s?it <*r# 

c^m rot i ri*r ^©r snot »f*t^ i •m'StoiM f^ rot qttt *fic*r 

<R>£*tR-(.*il<ii *fR "5R ^R '5H 3 RR ^*t%© "5R i ^]<j*i<p|c, e i^ <4^ *tf?R^bR *(M 
~sm TO8*ifa*M i RR8*if*n>iw ^RRt ^ *ih1»m> *if^<r^ rc& i « <£$ 

RSflftR ‘^(Rtftes %RR '^‘ p tf% 4h\w *iu5(.^ <4R? Rt^RR RTrgRf^RfaT 'S ^hPi<p 

■#5tw Rfl>, CR?[M f^R «ll(.«lll>ll RRRI 









































^ ^r*OT?T 


• ^TMjt *Tt?R' I 

• it ll^lR < ? ’^t^ e t ^rNjf <p?k.^ *113*11 

• ^g#wiw?r *iHf>M> « tow *rr*t ^n^mr ^*rra ^fai 

<mg^> *lt^ i 

• « v|H|>)4 C#^ *tm i 

• R<il(.5» i£R° St'SK ^C's *tt?^ I 

• ci3>Gl^vS<| s^«tt <RTC^ *ft?Fr i 

• 1®P®t C^t*l«T ^Jf^lJt *1133 I 

• #^W?T ^,*tf% R«q\ow^ s Tl? e tT ^Jt*IJf <P3G'» *ft^ i 

• ^^tf^tftes »^§ i t sfwrf^ ^*if%?r *n?r e tt ^ur *ft?^ i 
































8.i 


v<\ 


c4iwi ^tf^® t*p$ ^r c^NtG*? y sihc r n?i ' 3 Ttwt *ig® ^rr?r i ^g®^ t*P3fi>G^ ®iii^ 

"SlTf, G<PlG«1 1*1 G 1 ® "5t?I I f*P3jfi> *ftG^ *}tG?T "^5 ^G'® *||g<P, *ffl> <l^?1 ^?PT *l<l**s S||G<P 'siGI?! 

fc‘t*M<ph i c«n^ ^t*f < # , » wiw wfsrat <ihj<ph ^#r, ^®*R t*f^w cso 
^r ^ c^r ^r ^*it ^ i *f*r w frptift ^ 

^<pn5 GSR,G«1G<P R 1 G' c fl?T ^®ll "5TII ^I^G*I*1 '^l<lG*i'SI ^ <1G®1 I *f*f <l^?l G^fW 

gPH <1E??1 <I?J 3 1 *h**s t^GHI^lG 5 !^ R^f© I '©T^ffc TO8»lBwh <«<P«lt G G«n<l*i < T , iG <s n'Si 
writ i 4 *i>iii4iw ^i®r* g <iPi<t>to *ff?r mw& ^^tfta *tfter 9 # e r« 

» sff^rrr ^ ^r i nm^ gwki gwg^<i g&gs <s&$ m?\ ^ ^r i 

G5fG?fw^ ^g^wt*r ^ ^?p5# <$& cscat w tog i gwi*i <rag?ifa^M ^ 

^?PT *r*t G«!G^ ^G*iG?ll <1^ l <HG*ll -^IG-Sll G^Gi^ ^ C5G?f '©TfG’t ^T *tG3G '^?Io ;, lfa<Pl e 1 
^ *1 


s.i.i ’tf^wr^: 

^g^^tG^ *ira«'oH»tFinr toj fctf^ ^t 

SWG 5 ! CStG'*! *IOfi ^ 
^tf^R^T Ci^lG^ (RM RtR <R R5tG?lT RTfgJlfa^h 

b«1G^ I 

tfK G^IW <lMj<l>M *tW G^G«1G»IGiMl ^GST ^GST 
(R*t f^G?T <RG® GG& I R 55 ^ RRgJ'lfa^lG'IS 
(RG® 'Ofct ^IGH^lJl 'aiM>pftH> I C^GSM 
^® ®RT SltW (f&3f 8.o2>), GWRG BIGG'S 
?ttW 3£® I ^ <1^.3 *fGR %R G^tG^ "5t?r 

<1^ *JG^ G^G*J G G^G®1G^?I '*lffaR r lhl*l<P a l 

*|R<1'©»1 I 

»Tt i Tf ^mG 6 ! ^IlillG^ G<iG*m V|l^<l ^ 
^I'oiR^ 9 )R<r®G^ R^f^rt ^rfGSTfMf <rf© 
^T?G^m C^t*f ^G^l c*rcs$ c^mt 
'^gJlBq^lG'l^ fef C©t^H 

C^f^Grff C i 5fG*T 



f^3f 8.oi: ^?fg3iI*«q<plG«l C^GSIGM 
«WT ^C?f GG^ 

























































































Mr tofa 

i csm w tott to ss*$s «itw® 

ws^itonFr <?iw *if^to c^Kt <?t?r, extort sfatw to w^t: 

i. *11 W& 

$, *im1>i«> <#to 

i. *llftto *toto 

(^) ^s «Wt ^C?t 'flfct 3£© 'S'SR C^5 Tfl'SHt 

0*0 ww<i (**/*<* w ^n?r) cwt*^ ^ 

(*t) *tfto tost toi cti*t 

(*0 ^?T5W| ^QTTf 'Q ’1®lt?r ^ CTll5t ^QTIt 

0&) ww ftfto (iw wowm ^ifw^ wt 

(5) <#.(.«1W1 ^ 'Q FQ\5t '55?t 'Q^t MWWH W»N«l*l ^5 Csrf^t ^QTTt I 

wMto toto 

(^) WW, totw >IWlWW, ^ « fclWHM *tt'QTTl?r ^QTt 

(st) m\ tons ^QTim stwst ^ ^©ttt 

(«t) c^r «chuum w ^nto to?r c<fl^«i ^ ^qtit 

(*0 toffc ttofa to ^itoH ^ wt 

0&) >ihPI 4 totoft *rthr 

(5) *tto®Wt? >imI«H totfto ^C?t 'oil'to®* ^QTTt? *t*fa ^ ^8TIt I 

©. toto 

(^y) 2tw^wycFf?r ' s wf wt 

0*0 <?r ct <*rwt ^imr ^oto, tost 'aiiMtHu ^wr 4 toifi> to&t wt?t ctot wt 
(*0 £t^y to?t tots wtw sttor ^<tm cF&r 
(*f) ^8^?fW « ^Sf 2f^S ^QTlt I 


^o>Ss> 




































































^ W : 



*ltffw *lfl^$=T (WOlOn!) 

it nf1w (c^wcim) 

■*ih1>h> (&eun) 





8.iA *lfaVw« 

?rmt?r e to wwiiiw ii-iia *i*iiM>MM> <m \ c^mt «£rt ^nwr c®r?t 

C 5 !^ (?I i£| ^HGSl (,5.C s 1C^CilW^ '*ftftf?R J 'G »|hp|<p «l<.*i<p *lf?R'®«T "5TII OG<l 'STt^hSTIt, 

^«JH, ^tt^fj s&F\<[ *lW*t 'S ^Ic*i5i ofaoC s lJ?' < ^l^c, c f tfR 5 ^ < P'S5rc*i^ ^Tfo J iF* ! i<p|(, i! i?i ' 3 T s T?f5T i£T^> 
^ W5f "^0 I '^T8 J lfa<Pl(. <i 1 (WW *|R<!'o» 1 ^TC>, ofa W»U *ftft ^wh »Tt^R J i£R# 

'^niFto *tm< iff ^po§^r sif^r o$u$ ^ i ■*tfte Wcsr wiR* ■*rtftf^ 
^WT ^ i c^«T 'Q c=mc<j cn-si 1 *tffel?r fN' i 4 ^»tw?r 1 *tfN' 'S "SK^T 

OT *lf^'©H ^ CTffa 1%sT I WWW '*tftaT Wsf •I^'OWO *ttft £f*jm ^fi> i 
^ w*ih ^rt « siwtyifcw i 



fi>3f 8 . 0 ^,: ^Tf§ > ll*^l < pl (. e 1 WWfl 
i#5-(?tN 5 ’t'Sfta 


f^f 8.00: ^?J8>ll^l<Mte1 PlC'ST-fl 


C5OT ^5^1 ^ca •€& l 


feK, w-ao^r c#f 




























































t»o R'sah 

snstw *tfw©*r ^?r, ^© frfft^ ^r <*r? *t%?i?r Rfesi ©n*t- 

2fw®m ^si?r '5Hjt»u i 4 wrtwsr gwc*^ ^r ^tfw 

^ i wr w io-is w ^r, ^rmt^s v©^ csmm ~% ^ i differ 
*13^1* ^W'sM WT ^PIT ftilft'© i ^QTfT *ra*t1 ^TtWP'm 

^iftonr nm^ 8(t-(t(t w w inggfa ^*r^?r*im i ^v f^r * 13 * 1 * ^t 
<*$ stfm\ ~m ^ nm^ <4$ ©-<* far *iw *«nft ^ 1 

^ 8 ^#mC 5 T ww ^ 3 )W ftm «MJ CT ^WIH *rtft, ck*Blt>B*M i 

<n ^wiw« sma ^®tw<r ^itftfw « viihI>I4 ’IIwsjt^i c^woni *t»im ^ ^ift ^ 1 
pftfw 'Q c^flN 5 ^twtrr (fsar 8 . 0 ^), ^© foR<p *tt?f 1 ys c«n^ j>£ g^igi* x ifta‘ 
' J ^t‘j l v ®R "5Tf ^ftC^ ^lC<H" sffa©?' c<j®il ^w?i "s^su ^]<i*fF» *igi3 1 g$g«i 'Q g^g*i '5'»c?j^ 
■s[R^ *ttffw *iR^v8w<i ^iwwiPr *iHf»n> 1 ^©csrorat^^re^^wsi^r 

^sr 4^? 1 ^t ^ ft«tM» >ilta ^mf© wi (fear 8 . 0 ©) 1 

4 W C^rat CVIUIGnl £tt% <£R* CTOJt tww £t% WI %T 

R 5 G*ft?'-R 5 G‘‘1lli)*ll £ft < ^t><l*J'N 1 9 tf% c t^S 3G 1 © ^ <K3 I 





R<|F©fi5 ?m t^ 5 (V ) f^ Tit'S 4^? fsr^lJf "5^T (x) fN 5 Tit'S i 


R^F© 

V ^«?Nt X 

TO8»lfa<l»lM«l V|Cl3 *,i|t>||M*l^1irc e t 


^to^R^k 6 !*! ^FR'SG'I*! ^t^t '©|F©R® ,? tl t Tt Sf^t 


G^GilGK *lS)w *WalWM «5d^?M 4ler^W 




^GflalGetl ^G>(h G^G«1G^ HilGO G'aR ^ 



G^G«1Gn^ <^8 J 'lH<PlG 5 '1<l ^R^vS'l^G'll <IGi 3 glGerG^^M ^<lGi|lG*i<l £|^5lW 

^G^lG«ri ^lu ^'stg^i >i^I?i©I <k<] 































































































•M'fifRM* \ 


cstm ot (^t-csrbrfr w ^^br^bt ^®it ^ toN^i»ti 

Qvtm <$« C$RR^, 4 w (^f-Wtill.W « *lHl*M> TO ^5R?R* *iR<l's*l ^r£ I <£lt 
<! #^©JT^fm RRfl , ^U ?Wfa f^B# TSrf^v® I 



fi ><4 8.08: '^JS 7 ff^ s R J t^«T C^C°1W^ ^R 5 <p?l 
*fRl ’It'QTt Si til I Sri 


f&3J 8.o£: '^?I8>iP‘q<Mc.®1 C5TC?TOi?r 


<2f^M *IW ’^rt'QTTt SR3JR5R 


8.i.vs (Lnf^<p fN> ^Nt 

^Rg^fa^lon c^c°iw?i 'srtCTf rRrI' sit's* c*=rf ct %Nrs ^rr>, t^iSlc^ ^?rftR *®rf 

^^ItOTl^t&^^r'^tTOfcrCTtCTtRTOTOl <sfi> c<rrrt cut? ??i 

<£(51 <H ?WT 1 *lftaRr 4?# RMR<R <M*Rr 1 ^gRf*WR3 RtW J® C«R^ ^ <j^?Br W 

c^rtbt frsR ^ 1 ^RRt ^bt w %?? ?t ! m\ <n w ?ta 

wR«l ^ffPf I lt lfR^* '^I'»|R<P £|R>ijlC'S$ lt lffa C?C^ W*IR5 ^?f i£R? \sf 'S|RsR M? w§ 
3 |lc<p 1 ^?iwh 3.0*1 C’lH'i <pw ^iR^k ^Tit ^Iwl 'srj Rng Rcij ‘j'®I<mI <p*ik R>% C*T^ 1 ^ 

(fear 8.08, 8,of) %*K to c#f to *11^- 

R?fsr ^Q1 It « *n^ *IH <R3T RMR«R 4?R»t*ll«1? <Rt 1 RMR<|> 

■'iRwir ^twt'Q rri 'w 5 t ?Rfw ^iRW*! ?? 1 skill's^ 30*1 ^ R^w Rt-RRt 'Q R^Sl'CRui* 
W ^t®iH-'8(lwli>il Rf R^R^fRRt (Biffs RRR 1 <ji|jifa<plc<n RRl^; ^ 'stRrRsRR RtR ^», 
j i<iIrc<p ^Rffs RtR ^<iwIg^<i %Rt RRgJifa<pl=i R1 r'3'8'?tIr *R ->i<iRp% ^MR^ RtR 

RRBT I C^RffR ?ffst WUIO'H'6 ^fgRf^R^f ^5R?R5 *|R^V8H 3 r£ I 4 RRR GUtilffR ■*ffta 
(BPR *|R^vsH Rl£, ^ W ^R§gR Rt RtfR<F 4R? RtRt ^tR *Mtl>UI ^CgfRWRj l 

R'RtR'Rs fc->® W RWTR W CSRBRR^ ^«IR§gR ^ ^ l SR^SR? TJtpf 4^t?T ^ 

■^ST iRW Rtfw ^T 1 (?RBR7R CWP^§gR'*tfte Rl«lR<R I R^Bf 















































































fc* fR55R 

V-G toi <#<© Rlw i «plwl <plwl C^C3f >3 RRR <p»(-(.<iPt Re's Rlw i RsRR 

Ri^gtR ^ rcr, <?$ r»i*B* rw ^rj mtc*t csw st^ to?r rwi R?ranR i 
4 rrr crmcm Rtototost «rm, tow c*tm rsrt, ttfto*' Rrara r^t it 4R* to 

RtotR Rift RtR R^Rt SlailSR I 4 W Rt*tos, 4R5§ (to tom CRGRt RiPFtR I 
ww.'j RRR Rfft CRc<P 'S|C r i < P R^ o^Rcii RtR, '©lit ^R^jRtRR ®t*u V||^ Rt^R, RRftf 

4R* 'wgft to ’tow r^rt rrrsiri *iito* rrr ^rcRtft rjrt rwi wwm 
rrr Rift* cr^ tor ^ti*tv eRtR rc* i 4 rrr ^ni<uRT 'Q c*pNw rjrt rw 14rr crcr 
toto R'QRt rt «r rirtr i rjrt tot rbt ^i$wr RRT^wf ^r crrr «poc'© rcr i 

towm w «ii**m c*ttw tow ^ r^rtr w$ ’tins «n>e^t rir i Rjm c$to rjrt 
'»ir'st Rt ^c°i Rft**pi* v 8°ii rt Rft**pi* *|<p(.*ii rrrvs <u<mi* <p*i &*«.'© rw i Rtf^wm 
rrr rjr^ir rsrt rrr^b c*ttw to*w mratR rjr^ir <p*o© rbt ririr tor rrr Rtftff© *$f© 
rer 4r? crw ^fto tto RtRs© ^r i 4^ rrrvs r>frrw « Rjftofo® ^fRmm RtRt to 

rr, ^©tor ftto crtr-'#rt < i rtrt mra^H© R'QRtR mwraR rw* i 

8 .i.8 mt^to 5 toft Ito ijttt 

RRstoraRtw ’totom rrcr «iww» 4R*T rirw r^r rw i '©<c»ic<p Rift<pi3i m’Rl^tftR* 
'©ll&* e t'S *** 0 © RW i RRSRfttR^WlR Rllto Rft*'©c«i* oRc'S'S '©h,*i < p RRR rIrPi<p Rft*'©«i 
to RF© RW i *fl|WW‘ RWR* to mtmstw ^nr 'S& 4R5 4 ^t^ 4 ! ’ttow^ 

RW ' 5 «i wWI^Rr $,C'S ’llw I 4 RTWT 'stTO OT >(RP)<p ’|R< 1 'S») «(ci 5, ’tR^W^ 
^5RJ ^I'TJCIO ’tosto to^toft "5W (RW '©kio RW R^®T» 4 Rv 

mt^w •**& i toto ^srj R^r Rjf’tw wrttot srr w^© 

4R? Rl^R (Rt’tW ^CR l 

toto ’rwj to RHtR ^rj tpprat tomt^ straw i ^©w? srsm ^tw ^tra 
ra?i 8 tot^wra'*ttfto « toto ’tosR’pmra^rw stw ^'srawtra c^r^rar 14 ’to©R^ 

CR "rat^to, 4 fRW RtR I 4^t fRW ’ttR^T mto®, «T^t Rt W 

RW RttR i 4 toR^ff tot CRHTRW Rt-RtRt Rt RW «ttt-<RfiRR RtW '©ilc«il(>*il <PRC'® ’ttR^T 
R?C^'S C^& RWI ^©RR 4RR RW Rt (.«ll<P'st«H 4t^R Rt'QRtR StRR^t RW RWI 4^5t 
«nmt R R^ “tor, RttofR RtCR CRRt^Tt RJR^R RRfto Stf?Tst RWtR RIRWI 

RRgRftottR RlRt-Rt, «t^-CRR 4R? RtoWR WTJ f%?Rt ^WTR to 5 ^ RRt^to C^R- 
C5WWR sWtsto RRfto RRfR^©T toRt RRtoto® RCRI 4'£® ^©tRt ^R RRR Rt^R toiw 


^oiSs> 


































































































(Rt® ^f?r ’tvs^s i 

^IW 

,- " ""\ 

^fat: (5 &T 'S CV|CilC<TSl fctf^ « *lhl>l<t> Rfa?lfa^fa ^5RJ CW W*lt 


c = 7 > Q?rr siciiiw, '©fa ^<pfi5 frsR ^fa i 



C*Pfa <«<^ Re'S 3G<} 






_ J 

8.i.fr f^Tt^ 'S 

?fc«llw</fa '©ll^.M ^fafatft ©MJ C^ICilWtl "^PT <P*l*iW itr <l^?l <ifa? C^.C®1W?1 ^PT 

wlc* ^ w ^ i sifan 'vaii&iicirsi cfa?*fa vrsw omz^ itr 

^TPT ^GUfa '©(tt 9 l^ ^©IWfl Rtfa ffafa Art I (^©Tsrat t% £»tfa (TO*fa, ^?PT 
^3?Ifa G»!«JGns Rtfa %®T '©fat fa^fa faifa ^RsjR R’spjR ^?t? W*\ ^?IC*fa R<llR'© 
(fatM *TRt sfat?fa ♦T *\U5 1 4fa W ^fatfa 5 t«*rfa e t I 

’t«sffa e t#? 

^C3?r ' J ^p 5 t < 3[ *r*R (fa^^fa f^t<3fa RRi'© ^?t, 

'©*fat; 4^# (fatfa ’t'5*rfa c t vsfa i ‘tftor 

■ J 1 r '©h 'Q'fcfa 2t1|Rt ^ ^?I I G^G^Wfl ©t*1J t£lf^ 

Rtf'fa ‘“ttff^ £t%Tlt ifaS ^ 
x t%Rfa ^ 1%*fa ^RW'i^rt 1 

^giffa^cfa £tsfa <kw Rpr wttiom i *iftar 

VS|J<|p®<p^ Pf^sef (^gf| Tjft| | 

i£| sT^ 5C f^TRt 3 ,g«iI: 

• <lR <lR '©fa ^t <lR "^tQfat (f52T S.O'b); 

• Rfat CTfat; 

• fafa^fa £p[fa ^QTIt; f^3[ 8.o^: ?f'»?nft 5 $R**tfa 'SpS 

^i 
































































S>8 


tRSStR 


WJf CR'SRt RR?; 4R# StH^Rt i '©f? RIrR© RRSR R^RlRR <MG«1 *ihPi<P 'S 

*ttftf^F erliJ'I'ol <?©RR 4R5^t CRRt RtR Rt l 4 RRtR CW Rtftfw Rfl<FsR CRRt CRR, Msl^lGRR 
RRlR*f ^Itft CRRtRt RilPl'o R#m RRJt RffR TJstRRt^S RfiR* Rt 4R? 4R# ^ 
f*[R[ WRI CRR I ^RfRR^© RRER 4R# CRtRR "Sit ^3RtR Rffst RtRlw RfRRR^st t%?Rt *ttf1w 
2(3\|f% R<#| RttR 5 Rt l 4R# CRtR RfR ^o R^R RIOT ^IttR R'eR'St RR, '©RR '©ttRR 

RG'stGnW? ^ttftfRR* Rfa 'Q R&R R’Pfff RR Rt R£R '©tR RtRt RRtRR '*ftftfRR J RRRJt Rt^© RftR l 
i£| l?[v&[ 'STRfRRv© RR£RR i£|<pli> CR£RR R^stR RtRR ^R° R^slR ®tm CRQRt R*Mg<P R$><P RtRRt 
RtW Rt l RRt^ OT ^ Rtwt R^stR ^R° ^©tR %BRt R^RW $<M« RRR RRt^s RttR Rt I 
rHR'F® RRtR RfR CRRtRt CRtR R^RtRR R^R, W ^ CR GWGillR Rtftfw « viMPM^oIM 



# 3 f 8.0^: ’foRtR^'tR W1 CRGRf&R 
fWtRtR Rt'QRf RR R(RCR 


fi>R 8.olr: R'SqiRFlR RtR J 'R'»lR<P 
RRSfRR ^R R’&RR RR 


R#S| 5 '© R£R vst RR; 'ofRRJ^, f*tRf^R ^RR'Q RU© RttR I '©t-? RR, t£)R RRRtR RtRt 

RfRRtR <£|R? RRtW'G ^#£|^© RR I 

’RHjR^s wot 

rHr'F© RRtR R^RtRtRR R*tR R^tR^RtR R^Wt, '*(ftar RtfR RflRt, RR C#t RtRt, C5fcR 
RltRRt CRRt, 4RRt% R^Rhs RW Rt£ RtW I ^©tRlWt Rt « WttRR ’^§jff%'8 C#f RttR* I 


©TRIrR's RRGR Rt'S R*<sh 4CR R^sttRR CRU5 'S^tR WRT Rtf5 RrH© WtRRt RttR> Rt I R»GR ^R 


























































































•MeflaW* ?JpTt fee 

'qwsw f*P5 totto i ^aa f*wa cata sttara to©t to atw i avs ^3ata aa ^aa f*t^ 

WlWraR TO? a<pa al^ja Rcaca c<iw \5J)(. v ® ■’flea' at 1 

tat’F© WDt 

laailaca aTO ' 3 T s r?r afa c<pl c*hI caca a'saiaa a^ca, w "^sta cTOtawf "aw $,ca ala (fi^a 
8.0^) 1 ca ei'ssrl?) TO' Rajhta TO at 1 TO ahPw> TOf c^5 TO TO? atat TOlfoc'a cstca 1 
^nffw tw cacro ca aatcaart awevs aaarta (fear 8.0b-) ac® 1 4aa aaaca ca aca aca^s 
cTOiawt w atca at 1 


aifaalf^ aaart 

TOfaa^s aaca arotaTO wi cacaat ^WTOa tojwj aastro TOre atca at 1 to 
aro TOca TO afa<TO«i TOlf% caat caa i $c*aiwf*tata aMjfialwx TO *|a c#t to? caat 
cac^, caatca ^tcacro caf*t cro ahiRaitw wtfro atcat TOW fac^a to TO 1 


^sttf^aaait 

wMft* arotaca f&froacro flatus aacroa to? 
aala*f TO tot TO Ito TOfaa« aaca 
arotaa awca aa atcaa apt aaa ^ f&froacro 
Wf Ito to 1 TOtwt crorf wNjto wot 
caat tar ataata f&taacroaac^ cro to 1 f&taro 
to? 'Saaacro toj «rcaa> «tc«fa acatwa to 1 aroit 
alcaa toi Skua's ara^at awc^s to 1 

tos'g cro w?fa stcatro to 1 aa lata ateaicaa 
^aa toH5 to aacaa «rlta> ata ac® (Bia s.ofe) 1 



a^aF® a^t to? a^atcro 'Stfi> s i'®i 

to# cacaa ac^ aaa tow TOr, tot aaa ^a 

Hero 'States TO ac£i ^caa TOWta 


fbsj s.ofe: TOaracaa aca ataafa 
aam*f tas aa 1 wr 


a?ata aacsa 'saa to ac® 1 


crort aaaca aacaa ^rtca TOg’fTOca wat^ cro 

T^a caa aca ar^atw aroft^s aca 1 ac^a a^hca 5 a^ awta tot ?c^i<^\s\»ic<i's 'oicaca > 


a«ro a^tai 


Ji 

✓fe 


or 


arolacaa aaw w^ta TO, 'acaja stTO ^a° aTOfta TOca «i ca<p caca'TOIf^ aroftwtftcaa 










































































































s»« 


toft 


ilR’? 'ai'OJ*® ^Bt?f I i*\ *J^RT 9 1'5»i1C®<r Wf WHICH ^5 

^1% SJ.I'al'Q '©Ic.H ^*ftr ^HPi<p <£Rl? 2fa®T 'ailW’Dil 2|'»N 1 t£l -qjMlw 

>|CI>NS>H 



^t«r : Tattles ^rn WRt^ * ^t C^ *lfia]W?r fc*im 8.io to 





stwfaef c«^ A 
’itoFfr ^*n?i 


ffcaT: 8.>o 



^ , 9 < ? ^|W 



*oiS» 
































































$*nc?r cpfc^ «tot^sr tor siRto ^r ^R> to pffl> hiDcm 

«mitw sitoiMFrcr Rf wr tor wn fi^<r <Rft rrt ^?n -mmR* gfem 

wkrr w*ir rt ^r rfpf rrt-rt srfiRR ^i^w *ro to Rteift ^ i crs?t Rto 

to$«’jpita 1 tor Rtotre rcr ^#dat *nfiSf«ii$usr*H i $13iPm tot% *. <R§pr (Dr. 

Petrucci) ^ilc^i £RR u> J ufi>'S<4 (.<iR £f%?Tt RMR <pw*i i Faft '©'siSl ■*i<p®i'®l 

R#T <p<k.v® *Hw«i!»i, f*t^ 'SHUT f^R <RE5 ft«T I <*T?T 2tt?T ic5> R^?T *R iSrtV RftR 

^5. <> l)li5<P CR>*tD>f 'Q ^5. ifnS'SRtUBR Sltwlii ^R WR ^|v5*1 RttR 'iRsfij 

TSrm i *tRtW<R £tto 'ai^MH ^ VlR*Sl Rffi>Rto*tR Rto d>*Bfi>fc<l <71% 

'SPIT CRSTfl'^Il 

£lli>fil’j i (.®il "^Rt (i) RRR fpptf^ <RW tot<I 'Q '^pt'J R*5R W Rc-R sRFR *tRR RtWT 
(Culture medium) <4w«4 ft«i*i RT>R i ($) R^SoR^ *I1®R RRJCR SfRfw tS^fRR i (o) 

fcvnto ft emiflw sitolRR «*ro w'tre (8) tfRto *itor« wR r*r 
RR t l fR8WR *HFss *i*®h ®ll(.'o<l RR '0||®t<ph ^ srflRt 'qRlum CRRG <R*t 'atoMM 
RR'SW 

8A *I*<4|M<I fa«t ft’fa't 


RtR?lT Wtft, C^tCTt #7R ftotlRR C&53 OsMWlWlW qm I 

V|ll«« fftolOT CtflWlWrlWH R?Rlf ^ CSft^Bt (CTlfc 8^) I <fl$ *® CRtfBt OsMWlt$HW« 
<?5R?r <£rj csft^t <aRRirenw to tow rt ph G^rantsfR wt i ww <rrr ^ 

W <3«^R # to, RtR wto X, YRR(WTltW^i^toOT«t, X 

c#i«iwi>i115 ®ni «<w y c#iwi«ti»il& c^ i «woni c^rm ^ «4RT csft^r <?m c#iwit»rit>M 

X (tflCTtWR i <?m IWtoR W ^tf% 'SRJ (tflWloerRW «ldJlWR i 

V||^*i<l Rfto (RSt^ CSft^r (^t 8vbf&) C^lwlwlw WR W$ CRQTim wv 

CSODR tofj ^ (£1R <«tov| l <£$ C^R^WIW ^#R?^ OsH(.V|Het|V| 

«ttW I CSft^t ORRRSflCSR stfs OSft^t i£R# wIcwIC'stR fRR ^?I, <plc«t^ 

R<r toto^ ^ mtoR <£ppfi> X ORRRStR W i ityriftH (RW C#I«I»IW 

(?r^ x y Rt^, ^ csft^r c^nviic'etiw<i sxvmft csiw 4<tft> c^rr^r 

1*70-54 *‘J4 > I^1 t'sR <P<ll ^,(.®1 R>*4 *Rt»R t'slt <P5ll J 1'SJ<4 I (£)<plu(.'® ^II<P(,<1 


^fr-i's, fasaH, }>?r-io?r caR 





















































































































t»V R'sah 

^id3k.^ivj ^ x 4 <r y (a^it^tm 

(fe 8.^) I 


'Sit 

atat 

>|*toH 

te*fl‘]* **fi> 'a|cBlosrl>l + X 

^t<ja **fi> 'a|d5lterl>l + X 

^ csttwr 'Olc'BH'StlV + XX 
(«) 




mT^ + X 

$Afi> 'oitiJlt'srN + Y 

^ cms\ •oitiu.m + xy (^ar) 


MU )/)/ 

I? J) II K A « * 


I) )( X ■)< J< l( 
ft k v ii 



(7T5T (^Wt'SfSf 


)< 


XY 


f&SJ 8.J$,: *« OTfl^T (^IWTCSfm 


vq -^n<jt^T *1^*13*^ ^ c^mr i 

ftf^© <an<a >11^ cBfi^t (aw^srm <w ^ p# % <jfM *iM<i>i-<s!w 















































w$ ct?ti ^ ** ^ xx pm ctotwi to cto to^ttor 

<MJl>l*<sM tow W9 CTO l 4fi> CWtv5t ^dJlterlW ^ XY cto crotch to 

to, 'oK(.«i ftow WJf cro (fe 8.ys) i 

'^1' J 1 r '»h, (?T G^G«1 W(*l »Tt W>*T, «MJ 'OIW’9 ~^5 i£R>1t> 



fi>3f 8.iv!>: J i*'slG r i*l 1®I*t 


T5jt%frf, ^ ^prc**lM*l toFf 'SIWW to £ft*ffaT 

m i ^ ^®t-t to, ctcto wn to to* wttoM to 1carrot tont 
“'TO^, J l r '»h C^C®T J l r 'sh "to^ *Tf WW J i r '»h "to^ '®t?' '®FU "sit g<pIg*iMg<{$. ' t !tft to I 
cwtw ^itoj c5to x cgnttofm <i^<mD ^t y Gtotrero toto# ^*1 
to<3?r to ftto to, to^ £to to 6 ! i 


>3 





















































8.0 


fcrfsror ^rat cwr *rc«t ^tw?r w *r*t *ftc*m c#t stt% 

2f5flf^ <£R? "51^ ^fipf-SFSflfs ^?lt ^1^ I 4<PJ1»I0 ^FRT *fl?J e tt %T, 

«jf$t% Wl%fovs, ^|jR><i '0||R(.'® OT 'oiMs ^t «ll?l'»«1 H®T, 'S ! *lE ; iT (, J 1<1<P»IR 

^i wfte i 'sMwi ^#r #w(m *ro»t 

#Wtff5?T C^t ’t% 5 j <?$ i *Mnr wte OMHlltM (Xenophane) ^flCSRT 

8 WT ^W! 1 M #JH (fossil) 'SIlR^M i 1 ^ 2 PTW CT ^5 
t£i^ W»ih ’l^r *rc?H> < i%'s*i 1 wfte 'sffafa ^5r*if?PF5% 

1 

fif^ *tl*l% «|JlQ>Bt5«l (Aristotle) 8NH CT #%FtC®?r 
ff5^5?T <£FF C5if*t?r (21% ^5 <*TO ^r?T 

<3^% c«i^ w %^r «iR><i% ■srrwr jjiws *t%fw « 

■^Rf Waih *ffa c t I RWl i£T^ft> "SPRRr i£)^ D«1»lh Stii^l ^ stfipifa wl*^ 

^•h^im cw3> TSfffcr 3ht*w 'site i 

twt% vi^>iiw, 2fm ^5 m*Fs <??ifi> w <*$ «tjpr- 

%s %r i ^ ^s*5 ’ijpr-%s w *im m RRi<H ^ 

^%t^S ^C?f ^?I®T ^R^tt 2ft*5 i ^ (£)^ <il$ws %* CSlW ya'oum 

am ^fs ^?% ^w c«t^ csrc^ ^ ^ i 'Q^^r csiw ^ wm 

'St®i>»hi wfK > 1 ^^ «iiR'oM ^ i <*w > 1^0 ‘'life sfni'm 

«||R'oM ^?I «W ‘'life ^ 35^5 WT 4^V|IW4 M&zim 

W^i 

fB*(ii«i<Hi am *if%-R2)«Hn vii^wo «n?r*it ct 

^<1 ^(.®i^, <K.iK.^ R^vom 1 «ulf 5 *i '*Pt ‘Evolveri’ (?tW R<i'»*i *Nf^ ^c-^ic.^ 1 nl‘tl»( < p 

« f^roRw %flf CM^Pim (Herbert Spencer) sm ^ 1 # ^ ^FUtT' T1 CT 

%, «I%IW WIR %t >1^^ ^ ^T « 

^r 2W%r %^r «iR><jli $c©iPi&*h ^r i 

w c^tM 9 iR<i^w<i wt w ^ c^t 2iwif^ ^R> 

^SR%#Tl 



















































































































JJ&ll 


iob 





'oi^ii^vb, hi^cSiosh, ^l^lo&H 

I 

Itor, ^r% 

i 

'SJjlvil^Wl *s(fa 

i 

t*H'5Q 3< T i C£fc 

I 

^ffpflcsnf^r 

i 

i 

| ftsr^ 

^%f RWi 

i 

csmtofmr 

i 





^ snft 


fa* 8.^8: SWfofap ^ ©BRT f^T$^ ^tjPir 


8 .\S.i ^<W<J ^IR'oH C#^, ^ ^ #5t^ 

CT *H(.<P RR)S| 'STs^lPf <l'S»lk'i I 

W #^?T^ OT fifSlW 31^«q?| <#T?a ^GSlfVl 4 > Hg<P oak'll fas (^ I »£) *Hc<P 








































1Wfr 


CT ^ CTOTO, ^W5T: TO 5 ^®, ^l<!C<Ph 4^? C*tTO ^ 'Q '®l*ul*U 

*ihk<p»i ^RTO TO ^ro»t *tlffi?T *lfro TOTO ^fU sc<ic^ i task's, 

^C5? *flfTO 4TOt ^ iiwl^ #*T TOPf TO I 

< 3fs|ftos «D'»lc<i ■#?■ TOfl^T, (Pi J i‘H(.<^ R'aal^lc^ «i«^h TOTO 2ft?T ^Jao C^lfT> 'TO^ 
^^fslfTTOl^TO £tp TOTOtfttfH ^blcvilftlll, ^C^lOSH >lM*H^b TO?^5j%TO, 
Hl^tfilWH « TO*T Wl^-'il^ll^ TO %; 1^ TO %T ^Th TO<k 

^jjstftcro wr <il^'®(.«i<i toi>iito ^® to? toTOto wr 's «il'a<.<rjft 
2iTO CTtt f^T® TO ^JlWl^Wl 4&V5 TO? ^5 TO I 

«UMmS9o© £llTOlfi> *1%^ TO SlTO TOT TO^ I TO 'TORmI 4f^5 TO? 
i£)1%\5 frPi'© ^QTO k'59»'QC2tlf&5T 'Sf'J?' TO I k'S&'SIStlf^T 3 s OJ kostc^ 

<t>c*i-si (replication) ^»TOT TO? ^kc,*is ^ 3 T*i^® ^t?I i ^?' 5 tf% 'S 

#ro?r ^.TO? ^rf£i<ik(.<p tot fro®*? '®iR»<ul« i 

TO'tr tot to, cfitifS^r's ftvSli*p iiiPi\!s to kSIip'scsnfij*? i ^ kvSl^'scgtif&j? 

cTO^^fi>TO csilcoM^h to? ^©t CTO* TO 'okuh i '»l'roh to 3 ? TOsTjfTO’sitftc'ik 
'TO' <?lfT> TO^ '^k' 'Q 'src.va-si 'ST^O^St TO**ff i 






TOTO ^vs^TOTO <ul<p(.5ki)l i^TO'Q TO^TO cslldJkerkl i <ul<pu>Rkk ftvSljpiito 
£|<^fTO, 'sk 4 WTO 5 CTO TOT TO i TO C£fttiTOTOtTO?r CTO OT*ft C’H ^if^o 

kvS&iih i TOt<pk) ^kti«. totT cjplwlfa«i wr toR(.<p cwt Tot ^fvCTO 
3C«il, t.'a^k TOi ^f?C5tCTO T&TOI 5 ® (by product) Rc j ic<i '®if«|C'st*i ^ <P^« 1 1 ^l 5 ? 

TOFs W^|ft #TO1 Tti*® ^ CTO «I1TO i TOT ^TO^lft CTO <I^C<M^1 i 
<iiTO ii^fTO ^r 'Q ^r*rafro sfr%-# K\m #ro ^ %^t^toti 

R<^Wd 8|^M 

^romro ^ froc^ sitto wTit ^?r i <5^# tot, I^tot ct to^ to 

stTO, ^5TOfi> TOT, I^TORT ^(k ^I'olw ^l<i'5sr’tC® R<jvs«i 4^TO TO ^TT i TO 
*l?r cTO c^# c^ to to #wtro ct TOtot ^t fro?r TOc^, TO ^TO 
‘il'^lfw slTO^TOi C^iT^TOTTOTOTOTi 


y ^TO?^TO stTO 

#C^ ^Wt-TOKTO ^Itro 9 t^TO ^»kr?:TO TO 1 «TO?T ?!HflJ « ^TOfCTO 

































































































iO\S 


vpRT^sW 'STs^v^fH i TfsPT?.' 3 ^ '5P®f, *i'ai^Dii ^[wf i£Rt ^©sttn '5TC®!?' 
'8*IHl^ 'ill I WIG'S ^jWt i 

(^) ^»t: «trt^r v5W, <H^<i vsmt, f^ft?r UN*, 1^w?r WH oth?1* wh 

V|l^w< ^ 5 -<£RT *F*t I ^Ml'sijfeJt's 4 W?T <! ^N 5 J < 7 f*lt C^Q 

'i|vsj-i»H«l »iffar OT»it *1* ot 4w?f ^f*«iR«uiyni ctPr* sTf% mm 

<D 


N? 




■stt^p 

feai 8.ifi-: W?«t W*t 


<?IM 


(fear 8.i£) i wr £ft% ^*i?r c^w 9m f*rw w* 

?iciic^ i «qi$.G<i oi^i^s ot t<i j ii^ < *u <ic<jc?, *)fewc, < *i?r 'aife>t<iif®t'a ^s?n?r 

i *nfa's <11^*1 ‘wur 'swt? UN* ^t, cth?i* ^aw* 

WIv&IMH « ^p?T ^ C^tFTt %f*PT *rat « ^T%T ^tCBRT *Ftf »lfe«l'8'9 
i wr?^r c^w m#\ * 1 * ot *rcfetfc w ^rr #<r^rr $N%*F5 ^ict 4<f, 

^Q mm *TC*t SltffW *1%^ qfoM iter's ^th wr ^IM ^©tw?r «t^T 

RRwHm *t%rfw *p?rc* i ^ R^'ohR'i’H ot wf^l #I**1N* 

ff*lW *jdk^ i ^ '»«U RW«i ^£3 i 

0*0 m^ ^®t: 9tfm sn%r ot ^®rtFrt^ $N%, t^PH 4^? *tfcr ffcij w wt 

^fWtt,(.«ll(.<P ^5fWt ^«T I CWT <f©®t t%?^T <51 ■JO'S* Wfat W\i 

Ws ** I <iTW* 'Q 'SJHW "5^6 *ifec<rW?[ 2|'5tW '©t?t 

?RJ5f <p$lh '0|fe)(,<lll®t'© ^.CilC?. 'Sf^fk <ll^ '5 > |^s®t Tjfe^ £|Cijl'StC r i?l 'stktOT S'toC'© 

^n?r *r*t b®ft i ^ i 





































































































(’t) *rR, CTtJPIt #Wf^ *#3 «ftW 

1%^ ^Rcncs, R%ii 'SR^sfR sltW, ‘il’SR 'sn sp t^[c«il(.<p ^©sfR Rf ^F®t R£«T i 

£ft%<w tog ^£im m i vit^c^5i twm <£R? ^ 

ffifipr, gii%f?r (cw CTt^t %?Rt (ms Qspti ?tfm i 

crs; csiw (R^, c^i^nc^si c*R gfte^s <p^Pi«i ^©sfR ^n»t i 
>nit*n *j^ot ^*fos %r i •% CTt^t, wr, 4w<r ?rr ir?r *tk*R 





(?TW 



f53j 8.^: ^^ssrr?r w^f 


*0*fc 





































>o<? 

i ^r^rr^r c*^ ^»it *rRr ot ^*®gfRr w*t «wi5) strife 

^ 9 rf% *l(.i3(.^ i^TSR Stt^t (SlW, <7i£^ <4 <P j 1»I*I Jl&il t^®T (f&3T 8.yjj) I 

*. *ll^^lR<J» sW't 

f*f%3 2(t% ^£®t<i ^Ps’Stk^ « fcpTRflJ-^t^ 'fillWlMlM* lt ltft<pSiR 

i ca% c^€\ srffita «*iCTt ®ro®ra 
^rtw (?f ’tfer c^1Pi<p 1^«t *«ic* i ^ ®*i|j tm R^'siw wfa i '5ni^ c t 3 ^ 9 f 

csqpf^ 8ii%Rr ^Rro?r «t$or*r wt *nr i ^<R® gfta#p; &ei>M4 

(^jt«Bi) ^<R® f^# sit+l&tp i ^Kt?r ^<Pt® ^fi> «ri®pf ^ 

ijfi> t^Rf i *ftf*f <4^ ^•U’ttfkr &hfi» 2jc,<p|^<u8 ^spiffs, ■sieves?, tj(t> «iPi*n 

«*r* ^fl> fare i csifi# sn^tPiRr^PicB^r ciitPrc* *tkr ^s ^ter ftar <?# 
^«t i ^?fK 4^# ^iRfRr't < 35 < J^5 c^iw R*q®t«is *ffat?f f*f%^ 

$**11% drifts i 


o. #^T ^Mf¥® 8W«t 

#wtff© ifi'SH 'aiP^>'9 ctt^lT ^rf?f, <ilci*i ’ s rc s tr ^ 'ifaFttifa fof*1% ■ac^ i ^ 
*MG*'I3 ' 3 TvWf*l^ 5 lft ©rH ^T <pIc«s<pR>° 1%?^ (Connecting link) <50=11 $11**1 *1 (Ft'(RM 

'Sru *nflMic*RT (fe 8.is) •TTsr wf *rRf i sllfiHk 5 ^' 'src; j ff ^ 

*RR7RT gfT^t tTC?TC^ I SttfiHRf -SR^st f^T 9 flU51 3 W 5 Ttfte' ^ff©t 

1t lffa Crltol URPt, <qc44 C9^ Tjwjgtf^l I ^ •RT, 4W?T f^I ^CT> lt ttW ©nilci iRJt 


^1l*q<pc<p j ®*ij ^ftR <p^I?i i 



'S|F»C^|Ist x ® ^.C'® ^1*^*1 *Tf ^STTRi ' 5 ^tft C^ft^ 5 R^ 9 ® ^.Cil c*k^ I 

#^k*H 9 tft^T (?l^» vSfvscn^ «|p0'9 1^«T ^I^Tf '^®T'Q (fl’SR 1%^ ®fvSW?l ^^IT 

WRt *TRi, *)Iw<i ' 5 K i 1J 9 IHt 9 Hf*l ^ <1®^H i Gnetum (fti5l*i) RtW 

^ ^ $l%om ^f 5 !^ <?Nt m \ 



fB3J 8.^^: SftfS’tRf 


^fr-i8, i%^r, fe^r-io^r «t1®r 










































































io'b R'sah 

&R R<|VsC*R TOTO ^>llM TO C*ttfR CTO TO* C*tt§R #R* ^llR'sR *1$ *tTOT 
^ c*ttfR TORiRt #c*r «im i TOfk Rft^®r cro ’rodft srr%t 

®t*j| TO *lRIRlRt TO* £tt% '©ip'©'? ®II<M v»fi>'® TO° ^su’ttft Sft^R WRRlRf i 

<p|(.'st$. SRf^a ^ RTO ^RWM4ll) ^k<K] %d*d% &SR R<l'9«ic«q» TO*R TOT I 

8. ^I'S'q’qfo's TO*t 

fWR 1%TO TOftTO<i TO (*5TOlfR CTO) RpJ SlT%F TO* SfectU %SR 

TO TO^F© RpJ $Rto TO i RR?i 2tT% « ^FR TO* ^tCTO 

*ffk* *RT TO <R '©sft RfTOT *R, C*fi> ftsR i|vo^lnc-q» ^ 'TO i 

Wtf, ^©TO, TO* *aTOlfR TO#© C5R*# Stl^jFlR ^5 *iTOTO ^TO 

^ItfRT TOT TO$ *R*tJ Wit *R i ^FR 2lTdw TO«IR <RRfi> <RR filt% 1 *RH TO 

w i stRfi> 8n%r ^c«t frot, ^pRn % to* c*w «nw i 

^fl* TOR* *pj*U ^ TO %B|^t CTO* (Haeckel) RrTO ^7R, <R £|RR 
^5R ^R RTO*R TO* TOt TOC?R TO TOS ^R*% #* *T ^5R <^J|C*R 

Mir ^*R <R*Rf% *R* i sRfro R*ro$; cto* *fcsr to%to, ‘roctaf* 

RRlS* «i»l^c«ilcetR’ (Ontogeny repeats phylogeny), ^Rk cult'll ^lc<is '^C C R ^Rd* 6 !^ 
*rro*R *>ro ^®R d^df^R ^fRt TO, *T rto to# stw TOM i 

<t. #TOd^5 TOM 

R'STO* <R MMt <3®% (MR* R^© to RRRt #* TOTO*' «iynlc»i Rc*tRps, ^©TO 

St^RRRt TO i RsTO* *£$ MMT (TO *Rt TOTO* #TOJR *tffat-RftaR RTO 
RR>q ^R^s »iR ^PTO^ RR ^IJ WRt Rl i 

R^©?T '^pTO' CTO 2RR ^TO, TOJ #TOd^s 2RR RTOR ^*R^T 

RHRTO R#H 'Ptd TO TOt #TO RRfiR d ^f*R TOfR^s (7R R (TOTTO 
#TOtoi <3R%Rf%^’ to^rITORrrtoi dTO toc^i #tojrR tTOJ 
^riRto sim to m ct R^tspr rto to^iRtohr to *rr ^r cto to toi 
■#to ^d% TOc^ i ifRMf ^rrfrotro TO^t TOdro R^tspr 'sjcijj % ,p t^ toc'R tor 
TOR Rrs^R CTO R^ 'dNs CTO fTO% I 'SI^VIH TO ^1 (R «Jt 

«*PR <RTO «RI?R ^R %r, TOR RRR TOTIt TOR i ^ *PR (RRf R TOTft #^?R 
RRr Ito (missing link) TO-<RtTO TO ^11 #TO[ ^silRTOSR 'sitTOI ^ TO^s RR? 

Rro?r tor totir torm R^rskR TOdro ^TOR tor sicsr ^r totit cto i 


^oiS> 




















































































































io<l 



£H^1For|Pi<p f^s \^|<?*<a ^rNPt Rene* 5 t c lJ <p*l ^?T i t*l«il'^o^ csft^> 

#^n ofpr ##<* ’TT'QTft m \ £ #<rtm orw 

'oi'olc'®^ ’fss? c^?r wf i 

'Snk* c t (Ff'STH?' 'Sr r ij *°nl ' J lT?f OT, 'ailf*»'Q*ic5fiisq (Archaeopteryx) •Tfc 5 T ^ *>*<?> *1 
£ft^t?T (f&(£| 8.ibr) *||W| <PG* CPf^ft C 5 ^, 'iO'T* J ll) J ^(. , 1^' a IC'®l *tt 'Q *?!'©, *TlR?r 
’ih^RPH* ljjfi> Wftt, C^fW, one's?* C*fa £ft^ t£R>*j[^ 9 t1«T* J <£R? "FJ %T I ^ 

8fotf*te ?$ CT 2tt«ft R<^W* 2tt% 

’STC&^I 

SIvscn* wcl* f* a 3*® g^RovsIH^ (Pteridosperm) »TtW i£f^ **cn* Sfiscn* ^Inlc^Jf ^Ft«f 
'S (gymnosperm) Sfiso'T* M*l% (Fr^lt *fl?T- >4 <H*l<!l c t ’?Ft*T-'stl'®|* \5l\8i (?|W 

<u^)^l Sfeen* ^iiR'»n crafts ^r ^ ^?n 

(jj. #^o 

w*iM ^r ^*lf% vfts e.<*iMi«*»i *lR<i^ ^5 R%s 

^ w^tt%r 4 <r wrmfw ^Rrf^ i ^ IrRt^* 

#w #?h ^ i Piyii»i ^t *i^kvbi (frar 8.ie&) sft%, ^rtw 

^H^*r 2t#, jnflHff ^ *5^*1# 2tt% «£RT l ^HJ%<F « f*IWf 

























































Job- 


fwH 


'S'-rkfR i 

2 fR 800 t^pRH < 1 ^ ^silC’R PiR'5«iH 
#rto *tmr 1 4R wrNfw 

~sm 

f’fOR^, ^Rf ^srtW'Q (Rtfr 
vsl^ iW #W Reft RR l 



f&R 8.Ji: sth*® ®rRl‘‘fl-Pi»i5il J l 


8.8 R<l^ ^T laif^ftn $«Er q^lH 

RWi Rt ^ri^Rj^r wr 7 rg 5 r sfsnf^r ^ isr# 2psrt1% crsr* ^rt spsflf^R 
1 «#RJ% C#^T CR RR*R R*b|3) 1r%T WRtR (theories) Sif^f&s 

vsfctR -sivo^ttM WtRRT 4RR «(tM^Tt RRR 1 

8 .8.* •|j|>||c¥ r 4 ^ 

RJlRt¥(f^3T 8.*o) ‘RltilMfeV ’*N^ alffcifar 4R? 

2f«R fRR^R Rl 'Q’tR fRtg|R% ^ 

fill^#® <KR%*M 1 4 iRRR^ f^R JVoJa ISHMw 
CRRT IwrtiRtfw 'K'SRkrR*’ (Philosophic 
Zoologique) RtCR <4R»fb <i$.o© W^R <p«r 1 



ffrS 8 .^. 0 : «ulnt<p 


a 1jRlc < Hi '®'§c<p R3lRllR%r (Lamarckism) 
Rt ®1iRI<M!h ROTi <K*H>fiS 2fRtR Sff^RtiRIR 
'QRR 1%f% R>£R «uNI<P<lh *fos 1 CR^OTt 
'»ik e ili>*il RRTROTt: 


J. RJRRjR 'Q ^rjrrIcrr ^3T 

«Ul»llt<M Rffo, #£RR SHillerlH #RWC^ OTtOTt R^R *TC®tR ^*rf% WW CRRiRl <ptIRT 
«5R®R or^Ro Rllff© 1 \sk Rtfs, Tjf^ (RSfERT C^lwt '5J®t RtRtRlkR*®lCR R^RT’fa 
RJW» ^R, ^R CR^ ^OTt ’IRmcRR £k?TlW%r®R ^RJ ^ter ^iR RR«T 'S RJRi 

'orjRc-'P, <K>lMl ^J®t RkwcRR 'SRJ ^OT <if ^fOTR 'SIR RJRRjR Rlc<P 












































































*t i ^Si Jfc TO*t® Wf ®r«1fi> f*%* 'TOT TO 6 !® to to* toTO ®F^[«® 

to to i «ui»iimGi to, 'tot* w #*tro *tf**s©* to, *r #tj* 

tototo* ®if#a £#1% i 

*. «ifiiMciii st®r* 

#* Tjpft 9)Q<i^%r ’ifrom ftww % 9 t^ro ^ifro c*s*t* to ** w c^t to i 
#tt* TOfi> w £t^% i ■mmR*'»im *ite<i^%r *ifTOt*t Riw 4 ^riroi%© 
to® #rcro 4if *ro* *if**©* <tkt m i totc¥* to, *irawi«n 
%<i* toi* to* frtfros *if^* i ^^3 to^ #ro *rfSf® faf*t% i 

®. ^f® 1«<P|C$M TOI^Wt « ^ gfatf®* 

«DlVl(.<M TO, CTOT #** ^<WlW C* *** faf 3 ^ ®|f#5 TO, C*^ W® faf 3 ^ dRr 

£tro cro to gfror *s*3tf*® to wfte ®rf§?® t^Pit^w ***iii>i9H *?$ i 

«TJM(.<PS ®^ ®t^Hft, ®rf^® ***Tt^pT*? : t* TO TO? 2tt®fi> StTOf *lj* *ij* faf*H5i 

®rfro to* 1* *fa* *fc* Slwlt® CTO ®M* *'$* st'stif®* TO I 

<lTOWl*1®f%^®1**®TO*TOT'TOfTO!* I ®1* W*TTOr®fi>Tj£tF®* 
*tTOl Wftfbl *JMJt C^QTJT TOIT: 

• w* iw® *trfro *f®i* <Ftftt* to *nft* to * tosc** ®p®#t ** 11 *^ 

*tT®*T *1*®T TO *?*}$ ^STTtTT 1%*®TO ‘ i # e t® TO^ i 

• TO* ft#rfl>* '5TC®T tf*d> *tt %, *1® « TpfasT *1* TO* TO 

TO* TON® TO*TO* TOf *®TO 4 £#P$# *[<® I 

• *B1TO% TO, %TO* ^t* £N, t* ^5 ^ CTO TOT **TO* TO, ®rfro 

fcjftrfcj* TOI^pWCHU TO^ *t&ES I 

®rt^TO ^Ft* R*l3)<ll tet* R<ltfw •UMMSjI *®*t* St*«f TO® TO*f* I ^*TO*TO 
gfwtf®* TO*^T *CTO, C*fi> 1*TO%f 1*^T TO* *T i TOTOTrof* StTO* ^f* 1wt%T 
#c^* toj ®rf^t® ^f*R%* *?*tt^* toTO* <pwc^»i l® 5 ^ c*fr>TO*t *l*f* i ®NK 
*p®* ®rf^f® ^f*t% TOft stror wtTO **, to ^*TO TO*t* TOTOfrot* 

2t*M TOf* i *^5t®tC* *®Tt *t*, c<plc.*il *t^* *Jt*1* <pw TO^ * s *t 9 1® *I*3j* <pw ®t* 4^(5 
*f®T^ x t%*n# ®^* ^C®! ®l* * 5 ®l* TO f*T* TO C*T* C*fi> *f®J ** i 




















































































































8.8A 

®TJts[t¥ f^fwra' CT »i'a<]ln OR, 'afa (to 
*t?T £j^f®R'83|«l) dH^I Wt?[^*T (f53i 

8Ai) 4 ¥t> fastfw <rshi 

R'ael^l '5t«f 5 T Wt^^»T (Charles Darwin, itrocs- 
ivb-^) *ti*iwR to?r i 

*rf?TS^ c faTO ^ 'STSfS^ 'Q Sftfct^eT^ 

fa*iiM>4 CTO towtw 'sQfti ^ 

wh fafscvs iirvss fsi'oiw 
sMtovoM* £fm *o w *tcsr *b-(te latfsiw 
‘snffw R<ll>M*l W £fWt%T ^§<T (Origin 
of species by means of natural selection) 

•TtCSf i£T^sfi> <i^cii 'sfa >r®<ihf5 £r^t*f <pw^i i 

vbM^Wti 2jffs(M> ?R^© RfatiH W^Tf 4 W^T: 

i. TO 

to, to #c*nr ^ro© M*t% i wr wtftf^F « 

to ^ *rm i ^rt Trm, m, cto w? gffa 

SOo,ooofi> ■%Sf <stmli| l i£)^ SOo,ooo %Sf ^ 0,000 JiQ<il ''5FJI ^QTTf ' 3 1^ I 

'SfRH liR 5 ^ ■§! "Slt^. 2iwi £ft?I O C^lfi? %5T *tfa5 I 'SR^s, ^ CStlWf 

■^|f% C<TO ^lf% C%5 ^ftWT S£o sjf©?l ^R*lJt TO ^ C^tft> *TN 1 

o, ^0 ’stmj« «f 

^*pA?r 'ami'®H %fpm toi* #ro ^ -m i 

«. V!>|p^>t^^ W 

#TOt eulfofs<P 'S ?#ffW TO ^f?I <£R^ 'Q «HTO ^)<U.<P 

CTO sftTO ''SFU 2ifsc<ilf^®t?' "TO ^T i ^"SsH 4 SRTO ^RSfTTO 
tspu ^r ^^5 1 vbin^H ^?sjm 

^ 1 pi’tiPit TO; 



ftST 8Ai: 


























































































(^) ^an^r: ■Jim, ^*t®«t *rra, 'awjftw *n*r ^ w& 

m i ^ *n*r ^s ijdJiw^. *rra- 4®n^ Mf® siwifar 

■ 5^*0 ^ft^Tj-^rt^r^ ^Mt^a «it® 'Q^ i 

0*0 ^p®gsM(\i^> SMl^s RR>s| ^W0?T *IRft 'Q <4®^ aa^a ^QTTt?I, 

4w<r wpR^tjr ^f**r c’ker Rofirtw c% <n*m 2tf®t*#i®T ^ w; 

Rcxita ^Tf *Jt?T CT i£T®fi> fk*f ^'•losl'^l £tt% *R*IIt C^C® C 5 ^ *fPff 'Q Gift's «lt®t?I 

®mt to?n^ tot^a ?m wtm ^c?n w sn^pit stt%^ 2tf®5® w 
siWuRhi '®t?r i wt sll^’iwl R»?Rc*i<i 'owkka ■sjffl *k® i 

(*0 ’ifacaO'la ^RStkT: ^0t, ^5-^H, ^JlM®, 

2 | 1'© < $«1 ^llaca-l #C^ *aMtaa> #WJM aik® i ^®at? ^Iaca> ®fa ^SflU 
wv sfofta® srf®f*T ?ra*t tou^t ®ac® ^ i ct sit%t^it *ilat«o*i fik® 

«I1®C® ’ttta ®M C*k& site® ®Rjat M*® ^ ^ i vSik^H^f ^®IT OT 'Q W 
^iiwMla wrn *nfr sts® wf f%j<® c*ks i 

8 . 

Mfa v»k\5^t»m "src®, *ff«lfk® ^ 'oiR«p«i ^rf i w c^l® 

(flW? ' 5 TC S 1J *Tf R>% ^Ica* I ^)a ' s TC s 4T CT OT*ft ' J TT?I, ®k® SR^t 
•Ifrjfa ^r i w$ #WR5jtw ^<£«i stwt 4®fi> ^ i 

a. c*ihti®(.w< m 

vbk^wti -sic®, cw stwf #wRsik5i?r *\u% ^ktw ^ <i9wc*H ^®t 
«iR»«i«h^»i4, ®i^ c®^r c% «itw; wm c«tw ®r^® i 

^t IksisfMH <iQc<n*i c% «tm® * ^t i 

fc. sHfR>4 R<lH 

®t^5? ®^P «fl$ 2tf®’tmj^ >M(.l>ti| C^\ (^ 'i|R>Wl^VM4) 2twt 

ji*iRvs ^lc<i<il 'si»ijci<i slR)c<ilI’t®t?i c^f*f ^rPt-^f^ft c®PT^ra—^ slQ*iilw sft^tw 

Mm ^ i’ ®i^r sfwt ^® #terat stff®^ m\ Mf 5 ® ^ ^hi^i^im c#t 
^I®jM ^k?T '^•iR’^sk 1 2rf®^«T fit^T'PPPt^ ^1c<Kil 

sttff®^ ^ ^Tifc® ^ *{\ 1 wr %?r ®t?t ®r^® ^ (fssf 8.^ 1 


























































































R'TO 
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■y 

€ ®r 






* & \MP 


§5 


to 8.^: aror *p#® tot toto ^ cTO *rto cTO TO35 i 


yslo'SRG'io aj's^ln «(yilw ‘‘iRGOG't OT ^Rf5 TO! , *rf^?i Rgo, (7T ^go CTOJ CTOJ ^Rfi> 
*tot*t afroiRro ^tf to to toi<t toj tofjRt tow to* fl»w sitro i 

< \. sMR> 0 %^‘*lt% 

CW 2iT«tt « SftsGIO ^to|e?1<P Stwt CTO Trt?r, SffR '©IWO RoIm "to to* ®lwo 
TOH TO I ^RTOiTO TOrt^ gjtf 7^ RcertHU alto to * 

to* tomjto^*tto to to a^R^on tos» toi ^rotRro ^ toto^* i*raw 
' 5 rc s lJ sioTOtol a’^Ptfro to i <£|t( ^*TOogio awi ®il<ilo olwo '^Rol'swo* £l<po ,- t wf*t ^IIg<p, 
«|hh Ml|wo Roil>*1 <PGO I 4'©I GO ^t-^l*©* TO - RoiB'© <KO <PGO 2|^R> 2fRt *6 
SftsGIO •^T stWlfR i 

om^Igo ^**f?lR>Rn, goMo^Ro 'Q oaRRa 5 !*! a®flR>o ^*lto Rogo g^g^g^io ^**fflR 
aTOlW?T TO* R<1TO iJTOlWO fofto TOFT, % *tfto tofi> to tolar ^ 

£i«rlR>o TO® »|t^: 

(^) ^T SjetlRio CTO 5 TO (isolation) alTOt? OW 
(^) ^T^oIogTO (hybridization) "TOT 

(^O asrom stoto cro R'oi'SrG'io aro tortro cto^t cwm a**iro ^to 

(Polyploidy) "TOT i TO "TOT o^jo ^Rf5o 'oil'»Gol®ro oto TO* £||^R»<p RoIi>g«io TOT 
TOfi> i^i £NlR>o ^R> TO i 

FlTOT ®loSs>OG<P fiTO Ro'SGIO TOTO* ^®it TO 5 ^ *|vsolG10 'QTO 4TOlT R>^ 2fSf TOT 
to i To aTOHTO OT R^p^r to si* TOW. TO 'S'SWO dfe R^t%l aOPHt TO 
toro i ^^RfR to R'80|^1go» to towI? >ii^t ^stR 9 ! c^Trr toR®t, TStRlTO Rooo^ to 
^JR% TOI tawlto ^nwf TO2£tt CTOR I R^t%t TO to TOi%TO, R'MWO ^ 
TObsl^r^ TO^ro Roto 1 5" 

























































































(?) 


i. *ti%® sm 

(^) ■jt% o*t) 

(’t) ^ta« (*0 *f3fBRT 



CSltt&t^l^T <l!^M CT ’Ut^ %r ^t 

(i) «|ftn<6H 

(ii) $)$Cfcl«M 

(iii) Hl^cSjlteH 

fas* 

(^») i 'Q ii (’t) ii 'Q iii 

0*0 i 'S iii (*T) i, ii « iii 


Fk»S a|l<pfi> efc? O « 8 *T“ SltSfa S'Q<! ftt'G: 


■"'©■ij *TH <ksi — 


v 

T 

'r 

& 


¥ 

E 

P - 


2PT3 - 


Iw ‘'TfaS'- 


• A 


• D 


• C 


• B 


^ <?nwi5m 

-> <- 


vs. a c^t*r gft^ 

(<f) ^ («t) 

0*0 ^jte (^r) -^*r 


^fr-i«, ftsaH, S&TT-io'ST calf 2 !' 































»8 


to? 


8 . ^?*?t? StlC? 5 ? C#IW 

(fjA'GB (?) B 'Q D 

(’t) B « C WC«D 






^3R%T Sl^J 


i. to? ?m wt^sftwt ^e?t? to^* vbteiw* ??e^ c?e?? i 4 wot 
??t?te?? w?j <3 to to? *Nto ^®t? tor$??fct? i ^Hj[>ic<t» to? ?m? 

W» C?t? tot <j4?«slH« tot? 4?? % <MJl?*<slM« i 


(<f) totoeto? ??w ?e?? 

(?) #W #?H[ ??tfs #t to?? 

(?) to? ?1*®1? CTO Wl^t? C*1? %»t? <1"*# ?Wf W ?Jt?Jt ?*?I 
(?) to? ?<r wr ^s?t? toito £toto ^wk c?e^ to? 6 ! <f? i 


3,. 'SrNH R?'s*i ^jliiH* '»lc®il ?t C?C? ^»N ?t?t? ^Ic^ ?t? i <iMI ???°^? R^'o*i 
toto sPto to? i 4??? tot? to ?t?t? ??c^ toto? ?to? ?to' 
tore ?to to ?jt?te¥? ?to? 'Q to^c?? ?to? totto ?jt?jt to? i 

(?*) c*m <a?e?tcto ??re ?re? 

(?) tos? ??re #t to?? 

(?) ?i?t toe? fto? wto ^flito sw# ?jt?jt <mw i 

(?) ?(?t? ^Rl(.il C?'3?t ?S?T? >jR5?| ?c*ff GtofiS T 5lf*l<P'£>3 '£t^ c fCRt 9 lT? '§ 5 1*il^ s 1<P '0|k?ll> , il 
?5^? alto's to I 









































































■ 9 


foHPiH #^P« slttll'SrM* w ^pr c*m ^tt P i ppt C5N ^ ^<m 
fall wR p i ^rfrm wpp c&h c«im <wr'3 ffNc® * 1 $ p i pm 
Afro, p?r pppj «w ot<ic® *n^ 1 cpm pmt <2if°rtMM pm? *p? 

PP 9 iRB'» 1 ^ pPp ptm ?t ^HP? pp's 'oiiwlo stf^r^ ^ppp^p?^ 
Wt^P I 4pp <PP? %?t, ?*fP? Pl<frl3vfi*| tPj, MMT Wat, <PP? <gfi> 4P 

C«T*t PW? PP C5N PM ?Wt? ^*(1? 'srhc.'o *fl?p 1 































4$'wi?r 




I^SBtST 



^vo i 


■'ollWN ^Uf <PfK.^> W i 


^ 4i*m>j %it ^jwjt *tm i 

^TNTt 4?rt\s *im i 
CPIOT?[ wot ^jNJt ^VO I 


CtfC*l?T <gfi> ^JMlt w i 

(.«i«i <u<i^,i^ <pw C5t^^ 7 r°'c*ft*u. r i^ $*im ^far i 

cm <rNm ^iwrr *rt?^ i 


C5 tc*l?r <gfi> <it?w i 

C5tC*l?' Slf^ ^ (7R 44° «I«1JW1 ->1(.I>'0«1 444 I 



































<t.i 'sdTRt ?t *Ht«m wb 


'auburn ^mRh #^?r ^t ii’fcfa wsf «mn i ^mr ^ht ^t 

T T < ’fc c l?' 1 jf^ Rc^fa <iml* Rg*j ®ik®ilH <m<i i ^ ijfTj ^.c«il Rsil^ ^IIrIR '^1 3 i ®t?‘ 

^»U <tf *itW >j\bi<M t^s§R<F ^fe'l? Wt^ i 

toM*f ^f«? 

’tif® fto*tPr ^i?>R>° ^t?r "spit Rw 

«tif^r (fgar Q-.oi) wra ^st 



cairnwr ^Nt i mms *nto ii^ibrt wrm 


>iivjw< 1w ^ *nct ^5 to ^tcsr # 



*nc* i «nto ^ topra 


fto* pf«im ^tisf ^wu ^csr i wi 3^^/ 

'srr^rr ^m^rr*r c^t7?rt ^ «.oy. ^ 

kw cms to ^t ^t ^rt^s ^ \ 

«tito <<$ ®n?HttM <imR *m igftsfo wrr Rg*iiR? c^r ^?t <rr 

*nsn *ttf® w^m -% wt^t ^Rt (to *.o*) 



f&3f £. 0 $; ?1|R<1 R>*iR W5RT i 


















































































^iw wro ot M f^r 4 <r >)$<Mt<i <?r* *tf i 

4?r *tt*tMtf*t 1^ ^ *rfwt?r w f^» ^ ot c^twt wrr 

TO i 4^® *ttf®?r slfc>Rw*i w«fR I^wkr ^s <rm <rs® to1 9ttf^ cror TOtf 
trto to siTO c&N ^ffro fro to 4<r *ttfp> ^r stiTOt <lw 

RRM I^silS Tf«fol$ CSM RMtfs ^ I 'vst^f TO^^TR «t|f® C«R ‘^rf^s^T ^RR 

^ f^f# ^Rt R *HfR fro catUlwr UNflff TO, C*R f*RFR «tlf^?f TO**IR ^lt m i 


^IKIf'tt ^Hj 

R 5 R ‘^’SR'S #F S||c<P (R -HM 15 2 fR cS>O 0 

dw rri wr Rtro?r tot te ^ 
<rrir cror ^tR to r- <*$ 
tor to!? tor 

ftror tot rr to!? tor 

^ R5 R$05R CR% *K«t 
1^5 RR RR ^?I (f&R (hoo) I Wf <*r 

TORtfl to R#t rrto wv 
*IH (TO (RRR Rf? RTO 1 r R <Rfi> 
<rr Ra 4R rtot to Rf^?r 
l^wt to ftRTO Rfw RRff® 

*i 



fi>si (t.o'O: RRf® 4\*s>\4 WJ*tT 



<4RR'TOF 


TO: <TO&t Rffc* <£$ RRR *lffat TO (TO i (RTO C'®|vilCrd 
9 ^&s RTOT RRR Rl i 4R <$5^ TO R 4TO CR% RRR i 4 TOR 
rTO^ TO> CRl5 Q^m TO <*$ TORS W «Pf 4TOt (RR 
?m~s$\ 
















































































































TOtTO (2ito ^TiCTO £tf%W to? 
TO toto stcro cro^i ^TOrat wtft, 

TOTO <jftr C<lTOT ’TO « WF* TOJW 

wto wtoto ~m i TOnt toft to# 
*TO TOR CTO? TOJ ’TO TOTO «W>elM 
TOtft\a 7|t ^ ifolTO^ TOtft'a To, 
TOT TOR ^fihf Rt'o'raw TO sttotTO 
fTO ^Ic'tJ 'TO i 'silc s il<p ^fttR fa<p *lf?RTO 
TOR ^ TOTt 'oiltTO 2tftwt I 

<2\o8 B^fi> TO I t£)^ltT?T ^TO - TOR 

TO? ftci> *flft TOTOT TOt TO?TC^ i 



N' 


fro £.o8 : toto siftwt 


A C<TO ^ ’TO 0 R**JC\S TOfft AO TOtft'a ^f*tr to? o ft”J TOTf 

Rf’lTO to[1 0 ftTO tor NN' TO Rfot TOC^ I 2fTO TOR TOR TO? R'slil TORft 

*nft TO^irn to? <#ft w* tor c«ttw c#t toto toto?#^ cw ob r to 
on'- to to? to to*t oc toto to i 4 TO oc to^ sttoto <#tr i 


Z AON TOTf TOTO CTO TO? ZCON' TOTt SlftW CTO i 4TO $ORj, TOTO? <#tT #T 
AO TOtTO TOto *Tf TOI NO TOtTO TOto TO®f ^tTOT to? CTO ON' TOtTO TOT 
CTO l 




TO: TO# TO*f TO# ^pst C?TO ’gft TO1TO TO#T TOTOlM Rto TO CTO IfS# 
TO' (FRT »Tf TO i TOlR TO*f *flft UtTO» TO^?t, !>ft TO RTO aps# (FPTO <TO i 
^11 TO*f RtTRl cTOI^ftt TOtTO C&TO TOTO R TOTTO *nft TO?R TOtf #l?t TO 
C*# TOtTO (TO C’ffttTO TO I 






































































^f: t£)?T ‘3f*JT?T t>®nl 1 jfT> ^Jpl <P^I Tft?T I 

i. '5ft <? tfw ^rf < l^53T R'tjc's Rc^n wra 'Q*fa ^sjfot ^1%r 

»|j|\scq «|tc^l 

*. ^ cernsr <rcs<i » ^j ( 3 *tm ^r (sine) 

'Q stlw 6 ! C^n: c tl ^ffesl (sine 1 ) Wfl^ ^5 W 1 sine/(sin 0 ') = n 

^pr n OT ^ ^IT ^Tf OTfi> Wti 

sm ^ocsw ^ic*tw f^ita ^ocsw d^raiw 1 sufa 'sit s wf ^ fitter ^itwra' 
2jR»3i?ii«^ -stmt ^f c^it5ic<p stf^raiw ^®ri ^ 1 *nf^ stf^ratw i.oo, ^atc^ 
^ <ptwf| ot (Tittw i *«t ^nr «ltw 1 w ^ c^rr, «rft?rfa ^ 
^r stf^ratc®^ ^e fN' ^?r 1 




w 0*0 

fi>sr <t.o(t: C«T*f <4^ 'ofa c<pl<Ph f^<J 


<w cp m 


^fl> c*n% <$ ^vji<w c^im ^ stf^ftw ^t i ^ 

M% ^ I W G^lillS'St 4^° fHP5<P tW'Q '0||'8f<ph C®PT fraf% ^ <1J<1$J?I f^R 

fiR <l|vtoc^ I 

(RR Rl*fR c t'a ^ SRFR 1 R>) ^5«T <Tt «iR)»tli) (RR (Convex lens) (^) ^®«T ^t 
W*Rtft (RR (Concave lens) i *1151 C^Wt *jlcc^ ^«T ^t '3rf% 7 flft C®TCR v o)lc®il ^f*lr 3 ,Gfc^ 





































































TBitCTt- 5 $ 




'srffcRift fagc® f^® rr i ^R#fcF ^<fs*t <rt ^mtft crsr 

'Sf^fK *k' w t?' cRw ^icr RtR i 




fgaj (t.ob: «i«q'ooi CR^T 4 R? 'otR (RH^IR t^j 


fR2f G.o(t ^C«Tf ^5R C«T^T I ^ <.«1t*1R RtRNftR CR|t>t 'Q Sft^o Ri[, '©l^ 4fi>W R>RtRf 
R>RtRt ^pTRRJ CR^S RRT RR i vsilc^ilW^ ^S«T grgrr ^3®T 'SIt‘ s> ft%N© RR i ^ CR^T 
>Wh©RlR 4R^ ^RflRtRRftlW (R5#^® Rt '4nR»1lD RRR (RSft?Tt 4R# t^F© 1^» RRR 
(frai G.oG) l ^ CRCRR OTfflR 4R? CRtRR WW CRW l^jR ^ 

RC^ C^FtRSPT ij?P5 l ^5R CRtR ^IttRt 4R> R**3^© fafin'© R'SRlR RR CRfl> '©flRtR sfiaGil *fc® I 
'$MjfilG<l> CRtRR RtRKftR Rf « SfftRsR f^t CTlSt (f*R (F.O'b) I t£$ mm W<FsR 

^ 5Rt ;| s#f ^r?tr <rf*tr ^gr ^TRRftr wuft ^r ^r rus i RfR ^mtfw 
Rf“t[*j[B3. CRtWf fitG<P <5lfitX.il (R'SRt 5,G<1G? <P ev 1 r ll <PGil f*1GR CRSpRt ^<pfi5 R**J(. V ® ftRl'S 

-$m RtR RtR RR i <£$ Ir 7 ^ Rt^ ^F©R CRtRR CRtRRR tR^ 4R? CRtRR (R^R CRW 
tR^R ^9 ^ (RWT ^ l 


RTRlRRs© CRtRR "^^CRt (R C^rt^RRR ^»f, ^©R GR>*M> RR^stR (R^ RtR 4R? mm ^ 
^R 'StRJ RRS'stR (R 5 ^ Tjfi> l RR^slR (R^R TjfijR RRJ fRtR RRRRRft RRRtRRT^ RtRt CRtRR 
SfRtR ^ I 'SflRRT ^TttRt RtRft (R mm £fRR ^R RRP^RH RptT Slf^RRtRR RR 2fRtR 
'SR^R CR R'$(.'» RPl^s RR (^3R CRR) Rt CR 1^5 CRW 'SfR^s RtR RtR RR ('®)<5'©«1 
CR^T), CR^ R*^C<P CR^RR 2fRR CRtRRR RI?T I G.oG >i|R? £.o^ f5CR F tR^ RJRt SfRtR 

C¥t#[ I mm C^R CSftRS SfRtR (RWT ’IW ijR^ RpRt C«TCRR WlRPf ijR^ l 


fwFT, W-io^r G#f 





















































































































M.i CTO W©T 

^TOft 2f*tH TORT >WHa*lM <4<F ^l<Mft[W ^3*r C5^T (35#§^ <?t 
TO ^ ftf£[\a To l ^TOfTO Wa®T (^ <*T^[^ >|iJ|^H #*TO Wflft 

^TO; Wf ^ CTfcfrt CTO Wltf^a w ^T ^fro TOT TO ^1 

wuft w?r £tH^ *tRro w?r ctoi<t “war ^atfw 

<p?rt to^ i cro<t c^tro ^p? (f^5tcsr Wf to) fro W to crora' wat 

TO ^ l 4^# ^5«T G«1G«1S C¥tTO ^9 ^ 1^1?T TOT TO - 'Wat i/^ = o.(t I CTOI^ 
Wt^ 2f#Ta 4W TOt (diopter) i *£RT 4W TOt MfeilH/ffiSfa i 

CTO?t Wat *RtW ^t WW TO TO I CTOt CTOiT Wat +1D ^TO TOtfm, 
^3=T ^ ^ £t*(H mTO i ft$t<t TO <1TO I 


44^'olW CTO?t Wat -2D TOT ^|TO TO W ^ ^ SfoH TORT WTOt*t 
i£RS«J^ ' 0||c°ll<P^R[W t£N*1'olw ^•’llR'a : TO' CT, <£|^C®Tf C^TOt (^T CTO> (to C 3 # ^jTO 
(, < p|c.*il R^ 'Sp't^a ^gk? <ig ®1 "SR^T ^?t l 


a.8 cstW? Wst 



fM (t.oH: Wat #TO (TtR 

<t. 8.i Wstf <PHc<l (^fUo ^ 

M G£tte cstro *t^r ^ppfw cstro i to(H *fft& ctfTO 1^m?r 'srfwr ^rrot 

< p)'»Ig <1 OTTO ^ (f&3f (t.oH) C 3 # «l 10*11 Ml Wf TO' I 




























































































crore tot ^ 


c&tcro "sror toto cafiH cctto cror, R$*ii« 

TO? <*>Riil I c.'®|au*| CTOf 4l'olw TOSf "TOT ^©t?' TO 5 !^ dTOt C’lCTO I ^ Pn><!$ ^TOs 

*m c&tcro cw to 5 ^ ^frotft i?ra wi tost rto \ ^tror croft, to 

<ro*r wto ^r d^fro fc©ft rto i toctoui dt croro toto ddro fcsft tot 
TO i q|»llltol TOTO CTOCTO TO§ sTO 5 , ^©TOT «Jf TOj CTO 5 ^TOrfTOftr 4 $ <TO*T TOT 
dTOlfTO© TO TO? C^TO 'Q’t? 4dl> d^TO fcsft RTO 1 C^TO 'QTO '©lIcTO TOTOT 
TOl^ TOW ’f® TO5 TO? CTO®f CTOTOt^TO (^ 's<lc e ll $ITO RTO TOR 5 dTO, TO ft^ 
f^TOTOT 4p l1% c l^© RTO 1 <£$ ft 1 ^ TO dro. ^Mi3hc«q» TO^TOf’’l<P'©l<.<* TOdT>TO TO© TO dt 5 

TOWT ‘ 5 tt^T?T 1 4TOTO ^C?p*t TOTO CTO© ’TO, <.<*>Mt<*>h’|CTO ^©d '©ilc.’ik'© ^TtWf 

(To to? toto '*i^P© « toto ’TNro to i TOrofro 5 to5ctor*icto *& tot toto?© 

7 Rwi*i^)«i TO 1 <4 TOTO ostjKijR TO”f TOtCTOff® TOlTOf “TO5” CTOt^1?r TOITO TO^s TOt 
R**^ <.<*>IcTO TO ^C's TOft TO 1 alp's**** wfSTOii jjtJ '5(.®t 5I filPsR^c*** c j il'srl <pw TOT 
'©i|a*TO ^■''jfiJ OT <*<***! «Jlc<p CTOTOI^ cdt 1 

<t.8.\ '”$> *3J«t>o*j *jTO9 

cro?r <im ctototo totto %rt% to 1 to^r tot cro?r cror croirotro ^9 

<*lPsx.ii TO <pfai(.ii 'fl**»i 5 l < * A 5C < P TO TOTO , ’H> TOTO u>*ul <pw 1 R>*^> CITOITO <pl^l<pllt 

4<*>fi> PiPrv *j*Ei '9 CTOTO (.<*1*1 <**lc^ >3CTO *TO 3 ’f^ TOlt ^TO *Tf i colcTO TOC5C?f <**k^ CT P***^ 

’!<**'© s t***j<*<'8(.<p 1 *nf% Cblt^f 3>! 1^ TOlt *lR, '©Iw 3>! 1^ P(<pi3 R*«j <*c<n <5^? C5H 

^ ft*5?r l i<*' 9 C<P ’’Hj * 3 )*i'©ai C'T'QTlt TO i ^ *j<*^ 'SIt'PTO TO^TO TO®t TO®t 

<lfTOf^5 TO i f 5 ^ ^ ^9 < 2 - C>lPGP(l5lW<| 4N4lf^ «TO? TO5SR <MMRW 
C®TkTO ^ ^ <?rf^ ’fW TO® ’TO i ^ f^ C5N (?TO ^5r%T W«H ^TOI >5 
RTOFt ^ItTOt <I^W ?1 WI« ! *frf®r C5fc*f TO^5 ’flf^i 

<t. 8.0 C5fc*l* ^ ^ S!|R>4N 

w>i*iito f% cctto toto toto^ iftror ^ro? ^ *n 6 ^rot cstm ^ to? ^©tro 
droro toto^ ^f^rrot rto i 

'©iTOI Wtf^, tf|R? <<iNR<p C5N “P(<pl> R*^” (Near point) CTO 5 ^ RTO '©i^lai t^ro 
^ R*<j 5 * "TONTO CT ^TO^ c<**lc*il TOj ^ft ^ 5 *it CTO (7f5i ”H5 CISC's ’TO i 4T>1^ C5ICTO 

^©riro 5 ^P3*il^ i «£ft ^©riro ^R>*ii^ rjtto toi^ cctto 15 ^ ^ TOt to i 

^ c^tcro ^ito 5 tocto ^ «itwrs ^nror siTO # <gfl> fro ^rorroi i c^ # 
































































































(<P) ^‘jRJ Rf ^ c RR> (Myopia or shortsightedness) 

(*0 ^R> Rf tj^RJ (Hypermetropia or farsightedness) 




frai <t.o\r: ^^R3 'S ^ £ltot<T 


^*^R3 Rf (Myopia) 

TO C&N CTOs ^ *p<T CTO® *tt?f *Tt, ^*R CStTO 4t 

£^R> <jg«i i ci>n?*t?' ^ Ri^fi? '5fC 5> W Rise's ?||g<p (£Rv ^p 5 

TO TO'G ^l»iG«1 (?TOf I R^PiROs ^ TOC 1 } 

i3t bG*i s||g<p i 

i. C&tT*R G«1G«1fl '5ri% 7 ftfl' *1% CTOi ^t CTO^tR Tpt? TOT CTOi 'S 
CTOit TO?} #*F-CRMCTO ^M*f CTO I 

«£r?r tot ^pR ^5 cto TOt 'oiic«i!<MRif c&tro ctor to to dtoro mIBhn 
^to £tto? £®f* to to* TfTO (f) stto^ to (hob-) i wt cm 

CWs TORti 

glRsxpl^ : (fit; 3jft> ij?r tor w»ij ^rr >toT> TO'sr ctoir r*|rt <u<to <p^g^» to, TO 

CTOtR ^ ^^R3<1 %#R *j?RTO TOR I TOtR (fit CTOIR W# to CTO*iR ^3R S 


























































(FPTO "TOT 'silc®il 


(tort 'aiR)*iiD faifte (tort otito ^ (Xus to to TOt 
faro to i ^«fk ^%r <pf cro TOT >i*iHsfiM ^imh^Rt ^*ptrt wtm 
TO L (fear (holy) 4<T TO to (TO *F5RT *PRT gltilleMWol TO^Tlto ^ I TO^Tlto 
^toiPlT (TORT CTO Sttolfw TO to Cfjtot ^T ^ito# R-4<T 'S’RT 2tf^% fcsf3 
^Bfl 




to (hob: 'S TO £fl%TO 

^t >jfl^R> (Hypermetropia) 

^N»T c^lwt C&N 1 3^ ^f> CTO toj <plc^ (FTTO TO *Tt, TO*T ^ ^c<p nK^RS 
<10^11 7 ft s fl?r c t's < ifi A p <ul^c5fi ' 5 tc*it ifjjiS OT*tt Tftrr i ft^PiRF© tjTtj < pNc c t ifjfiJ *igi31 

y cs nro ctost '8|R*h 3) ^©r ^pt c-ro tortt (Tort crofT c* mp\ ^ c^us cto i 
5. ctoi ^fiFf #5 f-ctorto tort to cto i 


t£RT wr T^r CTO* TOt ^artOTT JltoTO (TOfT CfltolC'® £|f^to frsfa TOTO TOf^rfl 
toi (stw TOt v ©iic e ii<pfiRtf <tort cto<t to to sttoraro to wH»hi<i to ^tot ^rr to 
f*tro (f) R**jc^» ftto to (to (hob) i wi C5H <pic5fi toj ctof© to •rt' i 


slftoN : ^ ^ tort toj to# to®r c°ic«ifi ^TOt <u<i 5 lfi <pfic\© to' i wr 

to[ (fear c.ob) c«?rw TOT TOft^#rr cror tor csttro cror TO TO i^TO 

grftotto TOTO TOC'T CTOTO t^F? To TO TOR TOTOTOf 'arftolft to 8|jv®R^ 
>8 Cito (R)-TO ^TO TORT I 

/l v 7 • 








































































<t. 8.8 cm mts 


cm ip i 4to mm ^ c^nt steam? cm 4to 

mt ?i? i to? $*iie? ^iiviic^ cmc® ®tc?t mt am i «<K*n>fi> mt mi 

C?C® *ltC?: 

(®)?to *$5 CPlC^^ 1p^ tswlfo i Rwlfoi <4, t? 'S ^ ?5pf aiat?; a#* to® 
aiat?, fe^a^pl aiat?, ’ll? •Ik^i'qlsr 'Q Rf»?| a 5 ? CStC?? m?J ^to 'Steal i 
<4 *imm cme® cm^$ aw^* a^m>t <pg<i i ama, m, ^Ri, aa, foRs "^pt®!, 
aga (cwr, amt c*fca, ^rrsT) a 5 ? ^®jtfa ctot a>ea cae® aea i 

(a) c&ieaa ato ae^a m?j ato It^wt ato cae? ml to Wt< i atat to? 
atoicaa *bt *i31c<r to cms ifi*® aca ae® i cmw <£to ae®®f ®ae® aiat ai® 
toiwi a«imi i ®i^ to toifa® aaa m fipfc® <mo© ae? i i£iai®t aeaaaia <mt caea, 
to*N 5 t' 8 C5tea? mt® a>ea i ®l^ cae® too ame® ae? i at? c?ta cae® 
cme® aaa ®aia m?j ataitia ajaata <Mt'© aia '©pc«i m’to ^f®eaata ato at®a® 
®ae® atea 4?a ataitia mm am® aca i c®a to apt mm to toar anatoaa 
aaaf ama aaa aa? ^s® a>at toe® ®itea, ®a? ip ataata ame® ac? i ®pi®i 
(,<pf»i<P)i«i Ric?) <M'St ®*iR aaa cm amt ®*ir caa 5 ^ urn aat ^]Ftoic*n ®m i 

(a) 'oih^i at ®ra*fh© Alcaic® a®s? mm csteaa ip a?ea 4ea caae® aa, cafi> 
c&teaa m?j mt®®a i aeaa ®tteat tot*® atae® aea caa a®e® m ?? i cmc^ 
m? w\*s ■sic? ?c?, m? m <ic® ton? w?n ^t®r i c^tc?? '**$> ?to?^o? 
t j?i'9 c?c^ ?*? ?t c<iPt ^2^5 c?^ to ^sc? c5tc? "5t*t ^tc® i v©i§, ^I5<p c^c? to 
^t®C® ?? i ^f? ^C'ol 0*l?M <pw^ 'o)G»i < P*^ c t tj^ <pf*Hv5^R <p«jc«i iWfPs^ra 

’fc® i victor cmt cm> to^«t d>Pif»*iH cmt ?t to^toto mom csm? m i 
^to to c?c^ cmw m\ mus l?to c?w ^ tot® to? c6to®*R cmt 

?t <pl*H'Si>R <P^I '5l&'o i 












































































RW PIlPM CtfF*i ~N» ^HVoN ijSP? W? 

(^) (t P# 0*f) 2»o Plfa 

(’t) C 3 # (R) C-o P# 

^5f pft^ c^tsf gfprtw ^Plt: 

(i) «£rf^ Wst *RtW 

(ii) pRM?r w»m «sm® csnSr 

(iii) >WHs«M >£R# W 

(<P) i 'Q ii C*0 i 'Q iii 

(*0 ii 'Q iii (R) i, ii 'Q iii 

f^srf^ { T s f ^?T « « 8 *R St£5fa S'Q^ ^Q: 

o. C^lt^ ^lt ^? 

(<p) («t) 

(’t) Rt*^ (R) R<(>| 

8. ^fsjf^s <«ifi> ^ 3.PI wh PR ^j^|<l < f > 30s 3,C^? 

(^>) PM (*f) ' 8 |<]\s ®1 PM 

(9f) \5 \q®i|<j\©®i PM (*f) >|^M)«l|<|\SS1 PM 





^5R%T 


i. c^f% ^ pfc* siil^wi^ Rm<M PNt »H» wt« *mi Rt 1 

^1^ f®rRM PT*lPs WUt ^ I *Iim£ 1*IM PT^ « ^ v5l^OT lc i^ e 1t’m ^PT 

Mst^N c-’T^I's^ ®?*1J PM ^ *lNN ®MJ R>sj PM ^^IC’Sm 9 i^l 3 l < f 

ftpRl 




















































(<f) w? 

0*0 ^9 muz #t ^m? 

(*0 c%f% ctfe*l?f c*m ^rl^s? ^*ut <rt I 

(*0 c%f%^ ^j ms|^iw<i f%sj c^ <imiM« OTfliwt 

Rc^T^i I 

^.d^sl ffcar-i «ffcsr-* cffc*t stettl^r ^0 q i 






(^) C«^T ^fW Wf? 

0*0 c^r^t ^R»t w ^ ^m? 

(*0 i *r° fera' x ^40 ^t?h #t? ^Njt w i 

(^) * ^ p, q, r pfd«m ^fwt faspH <rt i 


















































'8^£||'©'»lM ^t%?I wra I 4 w<t 

(.<pk*ilf5 sil^Rxp 'SfRH c<plwlR5 ^Ri*i i '©iNsI '©iNci^i IwRt'I ^<^115 '^©'Q < p s,v 1 r il 

^uo *im *rt, w *r \m c^twr <#rct?r «mn ^ft ^ 11%^ 

CT^ft c^iw# c^r i <*$ ^imr 

<#rat?iw f*m, wi^ w<r c<FHfi> c«tw ^ sim cs#^ <j^© 
f*mi 


^T-i% fwK, w-io^r GStf'T 













































• *ttiPT i 

• 2)1^ill <MG^> *t1?R' I 

• gjl^f^xp \g ^fspST vsij vQ <1G3|il fof*tf5j i£R? <|j<13jil ^®fat <PilG''® ^^<1 I 

• ^V© ^vst fcsf^ £|%?It ^TNJt ^cvo *fl^ l 

• Rfosi £fat?T faf*tfSj ^Jt*lJt < P?ic v s *tt?R i 

• iiWsr« *|iI>Bt<M c#s « 5 ||>iui1h 4 *Pf ^jNfl ^uo *im i 

• ■'»n*ii4ijUH'©i Wf« jiiFBm** ^ffwf ^ut <F?itfa *n?R' i 

• v©H SfcSH <K<T 8fttiT £#1% ’W <Rtfa <ti?TC I 

• *tto?*t?r «mrsu K*m « *iiFgm><i « ^ssiwr w©*? ^ i 
















































<#ito 




(Polymer) 

wTORciS TOTt-TOR, ^fw ^5 (sflti, 'TOfi>, TOt, TOf, 

Pk«m ws, ^ wb, nft»iw<i ^®t, 4 to %ft*r 

orf^F©, ^mt TOITO$ WI5 TOf|i ^ <#lTOi <#ITO (Polymer) 

■*Pff& ^ tsR 5 *lt% (Poly) 'Q wwl»i (Meros) i *tf% *1(. < n<i ^C^TT v oic*i < p 
(M any) TO* "‘TO ^T< W«r (Part) i TOR*^ TO^ TOR Wf 

c^H5t fro <r to# ^5 %f*R m, <?# ?m *tf*iTO i cron to# ctor Pi<k*m 

TOt f^st <^ 0 © TO i (MlTO C^f5 C^f5 W*t C®fPBt %?I TO# ^5 f*RR £af? - 5 $ 1 TSfstffc ?\5 

f 5 !^# to*it ^tot TOro i torr tor, to^ to?r tor*^ M *bt 
*R ^ TOf *tfTOR fc®ft 1 <R C5jl> <RW *tfTOR fr©t% TO, '©lc i m<P TOT »K.*iNR 
(Monomer) 1 

^rat <r <#rf*n?R tot w ^#, ^ tor “^rfro” toto viwito ctof £TO <#ito i 

i£|<P$'»l(.<l ^TPrat <R *#*f (PVC) Wtl ^#, ^©t TOTf R>*ll$«1 CJPl^Rvu *ll(.^ »I(.*iMs 

cro* fr©R TOro 1 ^©r to to?i to# ?<.*iiTO <sfc^ TOrr fc©f% 'to tor c<j>imi tor 

C#, TOTO ^srfTO »ic,*ilTO CSfc^Q *lPiTO ft©ft TO© 1 (RTO: ^>3 )F©<p ^5 (Rttf Rt 
^^^©4 ^ TOTf <11 w>«1l$i3 RttTO TO# TOlTO, RT fc®f% TO (RRR 'S RftTO 

^ wwrr crop 1 tor owiaitewn RMt-Rtro toit csrri^r c<#r rto <#rr, Rt 
fc©ft TO RRRI^R 'S WI1TOR ijfi> viwlvil? C^i ■*J|^© ‘ S #ITO? CT 
CTO*lf|, 'TOR TOJ Sl^Rx.'® ^ff^TIf TO 1 TOTO^ ^fTOt ^1% £||^F»<p 

<#ITOi 

cto^t ^r '^5 wTit ^tTO'f’lcTO cto« 1M sfiffro ‘'ifrom? 

*lfl>, ?n^, TOR-^tFH <#ITO 1 TOjfR^ CSITOI^T, C^R, <Ht<Wl$&, 

H^r, < #rf«R—st^iro© < it^Tit to % I^m-totor tos© to i 

^ TOTt <#ITO 1 

’lPlWH<M c t sj^st 

TO1TO <#ITO TO Sl^TO "RTO 1 (R 2|^TO "sHTO TO1TO 

R?:^ ^ri%TO TO, TOFt: ?^«T ‘ p ll%TOTO c f £l%?It 1 ^TO 6 ^© v lf®rTOTO^ c t ^ '5M 



































































































R'seh 

wwiwn <s&3m ^ ^ ^®t^r to*i* *w^fl» c^h w 
*iri* te**m <tote ^ c#t »iwiviw «ft^® *iraw i ^mt <sto 
<4'otW %*l£a *ttft: 

5fl» WWIUM + viw|i||« -* viWlviM-viWlWM 

ftot 4to* ^rat ^RTotC^Q f*T*fc5 *|# (v|W|v||«) 2 

f^fi> viwivu ^ *toto f^# viwivii^ ^NK ^rmt *nfo 

WWlWN + & VIWIVU + jfl> WWlviN -> VWM« - WWlWN - HWlWN ^t 
(vJWli|N) 3 

^ n wwivin to <£r*i# <#rot?r "*nro ^ ^5 t 

to^5 ^*ttt?T <7T*IM ^ 

viWlVkl + WWlviM + . . . viW|vil« -> (i|WlWN) n 
ftot n *IW|V)I<1 -> (viwlviltl) n 

^rat *ifato?i ^«ir ^if|, ™ 1% ^r fa'siw fcsft ^i? 

’Ijhc.^P iooo-i^oo ^ooo o^«iPi?)h T5\mm ^5^ <P3C«1 

*im i w ^j tow ^osh *m ^ 

<F3t ^ I (Sbb'iK 'Q ) 

n (^rf*R) -► 

(0 2 8M^) 

«■pf’f) 

fast, n ^ CH 2 = CH 2 ) “7~ . ■ > * (- CH 2 - CH 2 _ ) n 

(0 2 £M<W) 

Sw> 'EM *t**tf^ J 13.'3Ml*ff »TT ^QTlt?I W»ll(.*1 C®^H '®f*rfsf?r »T?I I '4 ! *I«T £Rw>PiilN 

(Ticl 3 ) ^iw smtw wsm w to ^?r i 

c^rat wr ct «ii>iic<tsi wtto ■siwi w ^rr ^ wb i 

%5<r c«tc^ w (iw ^rat to to ^*??r c’IHFf to to i to 

wsl^ ^to I C^fSRIt f% Wt»T, ^ ^t ^I'olw 


^oiSs> 













































































< #rot3' 

■??? ?m fcsft to Cto 5 i 'i|MI<| ^sf fcsft ^ Cto 5 i ^ to %? fr©ft i 
^ pelt's '©iR?l 'oiI*1'stl'®l?i ’M*fc<p^ ff%, ^to ^aPic^f T5*§> <i«ho© 4?? <kic*i? 

^tcsf <\m*> to?Rto^ i ^ to to to toft to’ft, tom, ^©fts, 
Rwl 5 ^ 4J<U ^,'Sjl^t Rft? S<P»I ’Rft I'sR <P3l ?? I 

told? ^©ft ^3T '©|«j*j|*i) ^ W5J ^?J I ^ft toft fraft? 'SRJ (Cotton), 

’(ft, Pk.ii, <m*R, w, ^«t, tto>, wttoto, ?ft? v©*^ ^jift <mtot sftft^® ’fi'smr?m, 
eviptm to?r sttffto ^ to i toto ’(tom, <m?R, w, to*R toft <mtot 
ftft? ’Pto? torraft?* fttot ?mt tom tott? fc©ft ?mt ^u, to? tom i 

Ts^um toi ton ipit, to toft ’fi'sut ?ra ftftw <mw i ^§fti 

tor i ( ©i*uftc.<p <m*R, ’t*t? ’ff'QTit m tot cto* i to; <?<wu.<p torn? ^*§> tor i 

toM *Jft? ^©ft ’ff'Q?I ■Jim £fftft?> *tfto© I to ii|<WlC.<P to? ^©ft toTI 

'©Hjftw fto ^ toim to i (m^rito *m* R? w«ao«iiftH> ^ i ctomt 
wr <m c^wi'St tort tomtom ^ toR$ ’to, ?t to ftfto to* tot c^m fc©ft to i 
c<m, torift <miH, fttoFR <r?r, ftftstt towtfttor-c?rcR, cfl^ctiiert* ?rf»rr 

tomRtft ?to ft©ft to tor ^w^c<p w<^(.«iiftt<p ^ tor i 

<mto ^ wawi* ctoF £©ft m toi *rj ’RR*ft to? tortto^ ftftnr tom £©ft 

?mt '5$, ^©ito to? ^R-c^^iftt^ ^ i Rito, ’(tom, to csfiftom, c®^r—i£)t,c«ii rc«ii 

■jr c,^<^(.«iiftt<p 

'bA.i ^5^ Mtol 'Q Rmt^ 

•iwft c’fMt^ ^rmRRw ft *n '©i ft©? aift jrir? ■^f’fw ftc? ^©ft w ^’m i 
^imm ^t’fvs ^©ft to <^, ^ ^ihr ^ c^ i ?n^ ^to% ^w^© 

'©Irw 'il’JR ft? ft? fitftft^ 5 4?? fft? fatoltot <^T (RQTIt ?1?J I 

\g®lt 

’ftm? to^?R?t^ft? c’lMRs *<1^ c^i? ^sm®! ^ft?^ to??? 4 <r 

’tom ^©r cto i to^ to to ^ ^ 1 w sf*iR to 

to 1 ^ < 3^ c t ?^«m ftc5 (ft? vb.oi) 'fiiw^Ui ^i^m to OT«im i ?i?m to 

<m Rf ’Rtto «to ^©t sm? W«fm ^csm’ (Lumen) ?iw ’(to ^ «to i to toto 

>® ^t%? (R'Qum’m <mtw? sma toe? m <??? -wifft %? ftc? to 

o ^ 



























































































J®8 


1 


C'Teilt'T 

c^ftcwai® 

f&aj *!j.o>: TTC3J3 ^£5 =^faw^ 

iiwfl* Pit5v5t??n frm ^sf m*\ to i ^ wr ^fc*t ioo 
*tw ^t CTt^s «ii«.<p i 

^t TO? frofiRT ^ wlo'alcil wf TOesrt ^■nn'elcq %*f ^ wr 

^ i TOI'a^Rk's C5*R '5«^ e i ^ i »iwn>bilR(.'sM<.i*i (moisturization) 

■srtrof ^sf®r 'Q t><p&c<p to cTOt i ^1% ^*^c<p ?r "TO to - ’tfat *r ^ 

^t*t 'Q c*llill«l *PC«1 ?T\GiJ3 G''® a W Cult'll * 3 fR> *lt I '0|(i'8M <i|Pl£©?f «Jp9 'S*^J 1^5 ^Cil 

TJt^T Rang '3iuli3 (i|p|(.v!>5l C3T5R **pf® ^?T I ^2| <imtC<Rr t'©»M Rt"fa 

c<p|cil ^J^lt steFfa sIwjI'st'I ^ *Tf TO ^ 'fic«’i<p ^<i(.*i<i <u<rI?i 1 <iC3j^ 
sf^rt^r ^1»ih'^'oi ^(.w?. j iv^fo's m 1 

C<m (Silk) 

'SIlFlTO pRFRT TOt-^ifor c*tt% to® TOSt Plt«M ^T GHft C*iMfi$: ^ I 'SMJ«lM 
^»it cw TO, f^im^r ^ bote am ^ 1 c?TO? sf*^ <t«t ^ ^ 

OTN^ I I® 5 ? *l®lf*fa TTO83T C<m ^fhQTTt ^ I C?l*fa ^t ^ FW ^ 3«flFs« C^t^Pt?r 
tfi> Ffc® Rc-ta SIM? wMw* v®*^ 'oik'srl TOf^i C^*r*r 'sg^T© *pl$Ci$iii (Fibroin) -hIc^-si 

s rn i ^ csnfB=r—tefti sftff®^ stlf^ ®^ toj c?m <»m(k« ^ 
1 Rf®*j *wr wtow ^©**<r ?1R ^®it ^r 1 ^<tentw cm fwf <itTO 

<4fi> \b|\»MR> ^?T l (SFf^T ^l®m '®IC*1<P wPi ^3 'o|H‘ ®tl?l , t1?f ^t 

pRTO "^Nt *li?l l 

W (Wool) 

fta - c?fw wv w ^it «tf^, <?if& ^ w ^t 

c’tHI^ 1 w c»IH1^ %o^ w ^ 1 

sl^o^k^ ■*M'®I, ^ ^1-aH^'ol—^«Jc.®il ^cc^'®5T^t 

^Pt^ji ^ -s^ TF^st '«Ftimt OT*nw^si^ *nan ^i«i»r w 




























































RlRRtR 




w’rfRRtft^ ’mRt^cRRRR’i^’tRprfRRtft 1 ’MIrr^r? RtR to m% 

crcr '©tR c<ito crc'© rtcr •tt, ^ 4fi> ricr to wiRRt rrr ^»r r# i e^ ifito ^ 
rrcrrmcrr<?©rrcrrcrtr#rrR ti w rr crirrrrr^c®? wwi 4 w 
t%f^RtR> RMR '©•’JGR 5 RRCSt RRR RR> RRR f^tf© RtCRl 

’MR 4R# £flftR l IrI^R etk'SR C^5t Rt CRCRR CRtR CRtR> ’MR ^RR RR I RtR 
8o ^©R CRR CRCR* ^oo RRCRR R*lR ftsfR R>Rt RR I #W CRR CRtR* CRlR Rto CR ’MR 
ft©tR RSRt RR, '©tCR J RCR Upt ^®f (Fleece wool) i "^s Rt WRl^ R>Rt CRR CRCR CR ’MR 
fc©fR RRt RR, RtW RSR ^R’ (Pulled wool) i Rt^CRR "pT 'Q RCR CR CRlfitR RtCR, ^Rfc 
CRSRtfijR (Keratin), CRf& fRCR ’MR '©•^ R$'® RRCRR RCRJ WlRRtRR, CRtCRRf, RRfaf'Q, fs^pTt 
^vsjlPt ^CRRCRtRj i 

R%R 

ff^IR RR-CRRCRlfa<l> T5*$R RtCRt Rl^RR RRSfRtR I RTRIR'Rs RtoR* ^5 4R? C^lftRfRR 
Rlt WtfRR RlRR RtRtRfRR RRtC<R RfRRtRRRR StHsRlR RfRJCR Rl^RR ftafR RR I Rt^RRW 
RRlR's ^ <2£fto RTR RSRt RlR- RltRR RR? Rl^RR i 

R%R HRRtRRt « Ml I Rffirw RR MtotRR^at ft^R ^RR I (iri& ^JPT CRIO? Rt, ^5CR «IW 
to CRtRm toR Borax Bead RR R^ ^ to RtR l RRC’fc, Rf^, T>tRlR, RJtRPp&R 
RRR\5 ^RJtfR fcofR RRR© Rt^RR RW® RR I 


CRRR 

fto ^gRRCRJ CRRR (to 'b.o^) ^CRt RRlR ^R° RRR 1 'SFs«s f CR^CRlW 'S Rttoi RRl^f 
CRCR^ CRRRMRRRJtRR l tot RRRCRR RRtR CRRRRJRT (i) RjRWIR, (*) 1to»tfRRlR RR? 
(«) WlfR^ 1 ^ ^ptR, ^R, RiRtRR, '©lR>$tl'© ^ ^R%f RR, (£|^M CRlfet# 

C5RR^ I R^[ ^iRi^R RKR C«RR CRRRt iR^Rt W Rt f®R RRt: 6 ! CRRR R^5f iR^Rt 
<PW 1 '©llw 'S'Qlc’f CRRR RCR RtR 1 ^©f5 CRRR RRRC® CRf*t RRR ^.fa RTR^tR R^Rt RtR Rt 1 


ya 

✓» 


% 



WltRCS^ 


« 



1%RC^tR 



IBa 'b.o^,: 'R < 3fM ;c t RC3JR mcd CRRR '©'*jr RR 








































































































fro ^kk# kkfw <ihiwi kk? k, kk k i fro gffitsi ^©t fcsft kk ^?r, 
W©8*k <?k ^©t %?I ktk5 ft®f% ^?I I ^5 C$fck CkPT Sltok ^©r fc®f% <?n>f to? 

kC? k*$? (ktok '9*1? I ^tkk W5^ k*§? ^SFU t£TCkk W5T *fkfk ^mk <P<10S ^? I 
'©kc,«i '©ikol ^©t ftsf?? Rfoq k*f '»i*Hc.<^ csfCT to i 

k^ ?RSk 

«m»iwi ??r?k ^©r ft©f?? skt? k*t wft ^ ksk, ^ ^pift <?toiT to to 

~§$ i <?kk iprk c^rfn ’Ik ckk kT*ftk k*r k$k ?>s? to ckk iprt '©ihhl ?>c? ckkk?i 
to sltok kk f$rfk i %fk sltok k^k ^©*^c<p k?r ?to fto i '©itik^ck kik 
fk& 4?ktt? (to 9 ffi> fc©f? ?>?T "5? i to ’fifr Ckto tok tor ^©t kf5T ^? i 

CW ?*f <kft, *tis k totok (CW: ■“M, tor toflf'O *tk Ckk #t 4k^ *tkto© k^ 

k$k <P<ll «||c<l? k, *J|C<1 k I kk’t, ^WCifl 'fkf C?Ck v ©* 1 5 k$k <P<ll "3? -Tf, '©•'} kto 

k?t k?p# kk? kk*r ckk i 4? kk ’Ik ckr£ *im ?kfik? w\s sikk kkk % 
kto; 4?>kc? kt®t ?>c? ?HT k?f i 4^® ^rt^rt^fv© tf-v to kk krk i kt®t ?>t? 

?Nt *ik5k csk k tor k?r i 4kc? wc®t ?*c? ?Nk wf Slvkis kk? *k? *rc?, to 
i£)-^ kfto focto cklck ’Ik csfck «ihN ^t? k? i kc? c^tnkr ?t*lck k?f kk? kk <?r 
* rf i <im ’iic^ ’ttcM ^iic^ c^rc^t ^iiu, ^r • > i^ic r ii i 

<4^lc«f ^lfl» C%*t io-i(J f^T ’llPicvs ’IblC'il ^ I C’t^T ^ 
^csr^ ’Ik C^ #*f ^t '©•^5 «ihM i «tk C^ #*f '©iHhl ^Hf^s *jp (TItM 

c^losj ^<plc»il ^ i “Jape'll ^ff*f i£)<pQ)v© <pw ^t ct«t "^l i '$*ik ^c^ok ^ ^t c^r 
^S\ <p|5h 1^#? to CT'QTIt k?I I 

<*rak sfito v© 5 ^ fto ^r?$k ^t <?i§t <?f«it ^ i cvsi^i c«tw^ <?i ca*ift ^©t 
^©f% ^ c^k ^ i ^rap# ^©t ^■ s nt¥© k?i, c^R?rt sttok i«<pk ^ 
»Tt i "ft3R V© 5 ^ (.^leva's C5*k VO 5 ^ 'STC^t ^rap# ^©t ^©f% ^ I ^®r ^t 
^ snto v© 5 ^ sfito ^t*Pf, c®rPf ^t 5®r i ^sk ^t ^ 
stt% '*lfk c«lw fei i ^'©fw slt% (?k c«tc^ c®ik, ^kk, ^®r c^ tor 1% '©lw« ^s 
*i^?k ^r? ^rkre^r o©*r c^tr?rt ^ ^?r ^rt, *m ^t <?rm c^ CT'QTik *m tok 

>iwr CTk «krk, ^^^r^sikkc^^sk^t^ri c^m to?k ito *n^ ct 

^ *f*k ^sk ^ik i ^rPkt ^rfl, k^sk ^kk, 

<?ik ^t ■g®rw to ^®r 1 ^ to ^®r wk ^©r <p|i5i<i wk tor ^rkt ^ i 









































































<#i5i5 

(Spinning) 

^©t 5*1x91 55 (^i#? (wi (f &5 'b.oo) i ?it 5 t 5 *H© 45# f^r 51 5*15*11515 45* 55555 ^ c 5 t 5 * 
^©t 5*151 55 i 5*15*1 5*1^15 ct RPq 5 t*f <i«ic^, ^st 4 W 5 * 55x55 '©^ 'SrIJ 

55*5 I » (%5 (%5 ^ C5X5* fr$f5 ^$1?r 5*l5*1f5l'S vajHim I wa '5*§C5ZR ^5t 5*11*15 
*N#u© Rjsivsi «ii<pc ,? i'q f5*^ f5*^. 1^8 i 4*15 ^rrsrat c5t5* ^©i ^ 1 x 9(5 
^•Ht^ tetti R?, i 

Cj[#? « #f^? 

5*t5*ft5l5 5ifl5t '©*§o C5*1 51 5# Cp%? fPf (5£5 w C5*®11 55 i 45*15 Rt-l5 5t«m 
>il5lwi 45* *HC5 ^*>15*105 5l5*t '©•^w csu& 5515^5 (^ C^fS *1(5*1*© 5*5t 55 I 4 
555*5^5lX?1 515*1 5«H<l C^lfr Cftf* ]*5*5t, flW 5t *lt*©l5*5f$t wit'll Wt R'©jlP'Q Xj55*5t 
55 i 45*15 RRjji 55*5 prfa 45# ( 521*1 fcs(5 5*51 55 i 4^ ( 521*1 f®# 5*5t 55 <3*5? ®t5 
5*15*1 5^lt, ^tc*t 45? 5tt5 ($5* 45*^ 55*5 pit 55 ^TSRT ’it'GTlt 5«5 55 5t l PP 5 55*5 pTl5 
(521*1 5t ^*5t«1 4W^* ^155 4W<1* 5<l*5 ^©t ^©1% 5W, 5*5tll '©|t a ll, 3*5t , ll 5*5 ®[$ffS, ^fi|<l 
515 45* 5C5 51 i 45l®t RRjsi 55*5 ^pll PPlwi ^©T fc©(5 <P5t«i ^*1155 555^8 5*5551 4# 
5l? a 'lltnt55 ®55 C5f*1 2lC5l'SiJ i 5515*1 45TC5 3lf“l('Stf5*'»lt5 'pit? x 5«,»I155 55 *5 5®it®i$.5MI 
C5f*l5 ®15 pH PPsi C5*t C5X3* '®il^^rlPi 5*5E® 551 4^5*5* C5C*l5 "pfl5 5158 4^*5* w*T 
551 45*^ 5555 pTl5 C51515 *fN35t5t 5 ®t5 Sft5 5W 1 4X5f5J ( 5(05 55»5 ''pit ^RSJ5 5^ 
C5^PTt5 (551*1 ftsft "55T 551 C5®15t ’ifS' CS|C5 1 p1t5 (521*1 ^©(55 5C®It <^(%5 45? (5%° l 

W ^ ^5 C5®Tl5 4^ 51#? (Batching) 5M 1 

•9l('©? 'Q 5 s #? (Carding & Combing) 

^©t -51(515 #©(5 *5^ 5C®H ^1#? 'Q 5#? 1 
pH, PlW5, <1*15—455 vs^T C5«Tt5 4^ 

51<# £»1 5*51 55 l ^5 M^Tdj vs frtfj 
©1^5lft 5*l(w? 45?5 s #?C55^Sf 5J55^®5W 
(^5*^551551 4^ 2#515 515515 5^<1C5^t 
^(f% C5lfe ''© s ^ 515 (?TQ51 55 45? pTt5tf*T 
5t 55®T(5 ^*lt 5l5»t*T C5^C e 11'Q ^ 5»5t 55 1 
C<Plc*ll wlwl WWI ^ <M(^? <P5t«1^ ot«l l 
VSJ5 (5# 5^*t 'Q 5^[ ^©1 fc©(5 551^® 5PT 
5#? 55515 55 I Pit'll '©'^5 W$ Rt*l5 



#5 flj.oo: ^5? (5^T ^®T 


5^1-iV, W-io?r @tf s 1 



























































Rt tol *tf3f5® l <3*1% Rtof ^®t ®f®F© ^ «£R? f^ ^ I 

^tf^ vq ^sfsfc 2 ff*a *tt®5!T 'oil j '5M*i tot ^ 4fi>£® •«*il^'»|<i (sliver) toT i 4 

Ml^afR ^®1 £®t% ^ i *H<HWI$ tot ^ff® 1*1% i 4 <1*fR?t J ®ll$'aRt<P (^?T 3R*f 

®i%®<r rra ^ i toro c*m 2tn?® *r m rrw c^r ® ! $ Rhwm «ir® i 

4®RR *lt<Rl'©'© ■ j «ilR'aR(.<p <.»il©'©l<.*il ^Rt <tR* i '" s ifc'aR<.<p to^f^m 8I&HT 

tot C?tf®? ®M $$£5? (Twisting) i ■" s iR'aR(.<P to Wit Rt (RfE® (FfQto WI ®^<1M 

4w tore to viR^iw to m <*ro ^®ra tot® i ton?tt fast csrts® ^r-to 

i csjt^b c#t to ^®t c#t ^ ^r, ®cr cstte® 

'©iFsf^ toT ^©t f|c® Cto *tR^i toR*tl Rt wl&tvp* to^tR RR?' ® 5, $3' M*Rto 
I ^tttol® «Wt ^©^R <R«TRt (CT*R: <1li> Rt Pl(.*il) IpRl^fttottR <Rf*f (RtE® fto ^ i 
<H^N (Twist Counter) to?J toi?^-JOTtoW 4 to tot to 

w>iH v ©tj> CsHw ^©1 i'oQ 

C?P*f3T C s> fR 5 T to- ^r (£)^«(.«i^ *jfi> i ifrc^y c<pl^»i (Cocoon) toT i to't® (.<pl^*i Rt 
*(fi> »IMM <11%® Ml^R <pv©l$«i Cto tot to <4C® C<pI^C» 1^ C®®3to C?P*R ClWW^f 

*m jfi <rr5 cm cato^r <jfi> ^ toe® to *tt \ fto tom tom <?Ftfm to 
to 4m? 'Q^m (to cmtmr to to i ctoT^tk toc^if^® 5 ^ stmsrnt 

mtm rntto toi 4t tor *r?j to® to® Stmcm to ?j®r <mm mem tor to ®.o8) i fitot 
mt ftfm ^®t?r w*u «ti®t ®n* csn^f ^®R' c^^?r ^n®i 

^to^rr^n ^ ^ ^ ^?r i ^%® Mto c^t (to ^®t 

<?ftot i <5^i® Rtor to to to ®n^m 'to'f to^to 

to to %?i ^®m cto ^ i 

'©•^} cRw ^®t (L'©Q 

^tsR ^ c^R® ^v©i ^®f^ ^N® 2fi?i '® 5 ^ c’pm i ®lf^® ®ff*1 

« ^<i^ to?u « ^itot wi ^®t% w^n to to to i ^ 
■SR e R® %TR^ (f&Wl) •ffSR 5 %*R ^KIc*U ®l1® ^5 '5c© "^R^i 2Rrf^® 

<P^I 15R*R® ®R1t> ®t*ij i£)^ to SRI^R^T <5RJ <p<iI i 

^R® PH*ilw© (to ^®R »TH (RR ^.wi '©iIc j i, ^It <u < irRc*iI , U i ^®t ^f^t® 
t'sf^ Rt R?R*R ‘pR'st <P^I I 





















































































i©o> 



f&3J \!j.o 8: C3*f5J vs 5 ^ C«t^ ^\5t fcsfl 

^ C^lt G*tG^ C*[ £#1% ^©fa '©^ fat^G^ ■srost I C^tsrat G<IG<0§ 

G'StG'iSR, ^ f^Pt>*R ^®|3 M*l% G^^T G^lflj ^G'© I 



■^tW: ^©M SfGSTffl' RI«S| £t^ ^©fa I 

Skilled % < 1^ e t: f*l^, ^®T, *lPl J 5lfl ^t*tW, *llVw ^©JtfB ^t*fv5 ^st, 

4^# (^TsRtf%'s i 

*t**l1^>: f>lG?l OTf5Rtf% ^Hf'Q I <3G^ ^G^ ^t*tv5 ^t ^©t f^G?f l»1GSI ^i^>G?l 

G>^ ■# *13G«i?l *tf?RlR W> i G^fll ^1?«T? ^T*tW ^ 3£s “'JG® C’t'T l 

g^ tG=rr *H'o?it c?i*rf^? ^jf, ^tw c^?iot c*t ^ ^Tit^m, «im4&i 

’tt'STTt G’teT I ^ J M e t ^ft, ^IG®? CWT C’^pftW «ftW, Ipft f^G?I fc©f% ^(f% AMES'S 
'©t $ltG^ I ©fl?' (7T ^HG^ ?N ’It'SUt ^fBf I *iIVm <jf®G?f "#t GB*tG«T? ^(f% 

_ J 




















































>8o 


- 5TC®t 1% C^f®T? ^t, ®|®ijf ^vpr Rt, *ltP <J®R l C'tTBt 

cro p>R> Rtfst £®fR toti, Rt ^1® c^rm pfR i ®hrir rrr^ c*n®ftRtR 
'srcsot 5 P's *\m\ c’H Rt, tor ri^rr w«iwi«r cro £®t% p ri i 4 ®rr c®irri 
RR^cRt rrr® 'Q rto <Rf*H?j cl>R <? i <pw ^tr^m IrPirr <p^ i 

___ J 

« mf^ 


C®lRRt CRmPic®™ CRRt (.Vl^M ®RJ OT to®?!* <imls TO, <7l1l> RTOR R 3 ^ ®ftR? 4ffi> TOft 

tori ri$mh, f^rr rt toirj Rtfp Smm, fi>$R, srufaw w® <rrr- *srr$ toim* 

ftsf% I *rtpRT R$R, RlRfojM CRM, R*RC®RtR CT>&, RlRtR Rjl®, <11 tbit'll Rt'SRtcTO 
fRR«T— 4 Rent'S *M«rci fcsfR RtRSft i '©kt«i CRRt®^ RtRtR 4R? RRpflRiit 

®iiviitM 4rHw<i w rrcto ricr'Q^ gn®®tp ®?f®® i ^to tocr ririr r’TO*' ®rot 

4R*tj ^®lf^®®tw CTO CRQRt TO l 

rMImr c®t® 

sll^Fo<p *hls <#TC® ®i£t<i%l TOfi> vomhhl'Si <p$r RRt^f i sITO frst<i 5ffRR>, CRRR: 

^pTC&R, fRRtRR— ^ORlc® ®®R% TOT® TjfTO^R'i, C'l^H, ^TO, <RR%R ^tHc® 
RTO»^5R%I i RtRlR RtTOR® TO Rt Rh<pl TOP TOR P i RlRlR TOfi> pstf^RTTO RRtsf 

ftro to rr 4r? esc® ®itro toto to to i c#tR®m tor^; ®tr 
R?CRRR% r ®r<K ®m fro TO TO 1 Ir^r rtto fR^ to? ®t*t ^RtRRtft i ®cr ®it tom 
Rv&sl^l^l tTOfR®TCR Mr RfRRtft ^llroto <ktoh I 

4MIMR HMlilPl* *rf 

c®m?t wr, srm sif®^ < Rt< w %r ®ir®w i R»^ ^miuh c^im fW ^ 
®r«fK ^t*r %®r ^csr ^ i 

tlHlWH ®lf® ^ ^Tt 4«*f^ tll>lli|p4 CW- 

Tffir, ^Pi®, *nR %f to i ct c^hp 1%^ 

SRR’t (RQTP ^ttsf ^ <1J<1^ p i 


C®T5Rt 1% CP1«T (RC^ f^T # ^? (?# ^5 TO ^ I 


^oiSs> 


















































































<#rat*r 

Rm rrt, rr? rvoipm «if%4cetCH^ Rc*i ftfRR rc<j i W'Q RtRQ 

RRsiPH* ’IR^, f3c*R <pc 3 'Qc'sth (0 3 ) £ll^l's < p RRC33 Rt**f R&R <pc3, m ^Wic^ RR3 
^Ic3 f)c3 RR£Tt«s R.3 *1V ^.Ml RU I 

fc.'OA «|lf%^ 

jflf^s •Ic'n* R*fRR <»iR(.®tR stl&wl’U i ’RR W«tm SHPt><p ^Nt'sl CW[ <RT>t (RtR 
Wft RlRfiT-aflfffc wf fcsft RR R?T i « RRRftbt's RR W5f SftPBR RRlt 
<U<1i>N rR| I R*t, RRr, *Pt, t*Ml*ll$W« RR-RRT, fR%Pi Rtoltm C«RR, Rf^<i 
Pll>l«H>, RR# RPTRRIR >!<#!§$ *||FBmr fc©t% I C®RR ^fR CT <4tCR "#RR 
’Rfsf I RRtii SHPoc<P3 *fSf *l*Mc^ RRJjRft C5fR CRGR RR I 

S|lFBO<M C#5 

SflP# 1% *n%a ^?I? Rt, ^?T Rt i C#R SIIFBrS. ‘'life R5R% I *|ll*GM>4 
RRfi> *R RRT <4R fRj^ 4R v5H *#iRT RC3 R i ^5$ fRj^ <4R IrRRF 

%R?t <477R R^T «^l S|ll»Gt<M »l«tl>ttl R5 ^It Rr© W«IR <477iRR 

«M»IWl RtRR (RQR R?T 1 <4^ ^RlR Rl3t fc l$ «qfl» RR% Rfc®t w® ^ I Irr 
S llP^CR #t *IR?R *lt#RT R$? <#|PR, f*#ft R^*T, <#p5R RTR5, RB&ttRT 0*lRR- 
m iRR RTC R3I Rn <4R *lfR5 $nP5R RRR *1$ W RSi 4RCR 
RsR^ 4W<IC<P CRSR RR <4R ^RR R?I 'G RRR ^ ^ I <4^C«llCR R^tSftPBRR 

(Thermoplastics) RR 1 

RRfaR CSRRI^T, RCRR^lS (R R% RfcfR RWT <4R #j#R RRS& RRR* RR ^f) 
>4t?R Rffi tRR R?R R ^?R ^ ^ R?1 1 4ci«C<P <4<P<1IG33 C#t ^fe5 CR^T I^R^ 
«il<pl3 CRQTIt R5 R 1 >4^ R^R S|lPt5<PG<p RwfcR^° S|lP5<p»i (Thermosetting Plastics) 
RR 1 

SdP^R? RRH^R *T< 

C#m RR ?nf^R RRRf^RRW fR^I 1 ^ RsHRR R% RR 'S Rf^RR? RHR 
f^URt <PG3 R ^fsrr^s "?R R 1 '4'SRf% R^sRt >4fR5 R *»pIg 33 R^RS §|lP5<p R&R <PC3 
R 1 R^R# 'S WI13IR *4lR® HlPo<P 5%|^s ^C?I R?1 1 KlPC'P RR?R© RR 

■Rf ^SfstfK ti)Gl3G<P Rtt 1 ? *IR^T <4R 2fgR RC?T I 






















































































>8* tot? 

alto 1 m ???%? m, mto *1551% i %#r mft m mte m?s «n*pre 4 ?? *tes 
m i rn?m m©*iiw tot%t ???% mto mttot? mwtw, <?tot tot? mtem ?jw» 
?? i mm-m cme )5 c?em m ottojM mmem*te? c*mi$«m mtem c? ^®r ^iw© ?? i c??em 
mm ??e?? *155% mto i 

sltto c*tnstem me?m ^fcxM mntf fr© 1 ? ?? i c*pr: tof? c*tnstem ^ftcuaiwM cmt?i^s 

(HCl) to^jm ?? i mMKl ’ipR'Swc?? (Polyurethane) HlP 5 m (m «ih<ih*|3I, C?5R: C5?t? 
ftsto® W® ??) C^RSte? mto v|Wl$l^b ?Jt? m?t 4fttijall«M w&t tos 

*um fc©f? ?? i 

fc.O.® *tRMt*1« ?to «sttto* 

cmmm cmc?^ c? «Pi? mm mto mm : ffsm mm? ???% ?? i m? wi m 
?*c? msfr to?e? cwi to^ 4«tp>it ?to<.*t mm ?em mem 4?? mm ?m? £tfmm?mmf 
?*c?i cmmmfm c^tm^rmc^ c?c*mmmtm ^•dH) c?f*i?mm *i?aiki m®rm 215? mPo^ 
m mm? mtit? fato *\us mem? 4?em mmm wtu* mmrnto mm mN m? -^e? *nto 
stm^ m? ^e? m? 1 wi c?m m?, mmm m*©t? mf? me? wmmmm ??, 

m *ttom?*t? mt?mm ^ me? 1 ^m^ste? §fP 5 m ( 3 ?? m^t ?f?mto© %me? ?jmm*tm m 
mm? 4 ? ms 4 mfi> m?m mt-5#, m? m «mm« to ?e© 1 ^mte? whs rnmem ^mmra 
5#? rnH?mt me? m?, m m?jmt? mm rnrnmm f? 1 m ?e? ?ftst? 1 mtrn? cmem cmsm gfrt^m 
m mmernr msfr me?m mm mto© rnmem mt mfi>? l§?m®t m?em me? 1 cmem emsm 
4?? msti 'oi(.*i«p mm ?f, m*H c^st ^©nf? m^? mme?? me? tot me?? mm’^to® m? 
t£i?? i£rm rnfte? c?tem m°? 's ?f<fb® m?em mem 1 ^mifm mf- 5 #, mm-tor cmem emsm 
mto/mm? ms& mm? sme?? mm me^? c?e ^8 sterna ?mem me? ( 3 m emme? mm ?em 
mem 1 mmm <7$ mm, m?m c?em c*m *rt*m c?tem mime?? c?e^ sterna me?, m mjtme?? 
mem mmmm cm? ^ m?em me? 1 

'si^c«i > 31 ^ c? mto (Q ?t?t? m?H mf^m ?rmmm? m m?e? mt m?tmm *tf?em*t f?*t?? 

?to ?toe*f? mm?tm m?em me? 1 mto mi? mm? m?lt m»m? ?m? to?m 
??m? m?rn? m?em ?c? mm mme?m 8 m?rne? m?em ?e? 1 m?rn? m^mrntf ?e? 
rnsem ernme^-ernme? cmem m f?e? m^ic? must me? m?em m? 1 ^mte? me®f ?mt m?ft 
mm m? 1 > 3 em ( 3 mf?em emm ?tom m??to ?c?, mmf?cm c^?t? m?MmmmtemQ 
mt«m? msm m? 1 f? 1 m mm? ^em? m mme?— ( 3 fi> ?m?? ?^?em? ??e^ c*ffe^ f?em ^e? 1 


























































































































J. 8 vS 





i. ^RTt SRill'Sf'i? 

(<F) *ff& (*t) TO' 

(n) cro (r) %?h 

*ttTO fro? v©*§fl>U (£ 1 # 

(i) C^fl^ 

(ii) ^ ¥®t 

(iii) ^ 

to?t c^tfi* 

(^) i 'S ii (*t) i 'G iii 

(’t) ii 'S iii (^T) i, ii 'Q iii 



TOsf tofc C«fW « « 8 gftSfa ^5?T Tit'S: 


1000-1200 <ftf5T®%r ^ 

n (tf^l^R) -► 

O2 £M<l<P 

fesA fe S B 


«. B to ^’ttf^s ^t? 

(*) C<fc («[) < #lffoT 

(*t) CSTOI^T (^f) WPfW^f 

8. B to ^*ttf¥a t*Hfi>« ^*U W 

(^) Plt«M («0 TO^RT 
(*t) to?T (^f) *lPl*BlM*l 






































i88 





j rq»k®i •"s^c®! ^(lf^®T i ^I's 'sj # u c 5 ^ <£f^fi> ^jFs 

I C 5 ! ^?®T Estes'S ^ CT*t 1^ "3^ 

^c<nl Fs*i ' s Tt 3 T ^Ic^t c*[ ^N*T **||iT c^^>, ^l 5 ? <4 *w«i3 c<Hc*il ^PlJt 

^®t^ti 

(^) *H c j i < ^c.®ilI«T<P ^«T? 

0*0 fac»1*i(.<P C^T 2i|^f^)<p \5*$ ^ft ^?f? 

(*0 'iiN^ ^ i^m %? ^Mt ^ i 

(^) i£R>^ ^ '3TSRT ^ ^§f% W=t fogfr't ^ I 


Iwr >iiw<i<i W>Pr • s ii^n ^fit i W «vii^c^ ^mt®r 

I <?f wr Nf^lH^ «W ^BlieH 'Q 

^lc*H^ ^Tk^t R&iil i ^HWl ^1^0*151 ^»]i>Mc,«i*i c'»l'® ^tt^n© 

'0( < lHlil ^f5c^ W<p|C«ll ^l4N WQTIt *rm I ?|l ,> ll*(P^'»M <*lfi> ftRpil I ^(f& ^T&hhS. 
vilHJos 1 

(<F) WWN« #t? 

0*0 (.VWN$»K<I> C*R <Rt ^? 

(*0 ^spr NQ v||vjM« ^I'olw *tf^TC*l?r «twu ^ W? 

0*0 9ft¥*\ frfife twr >||y>t<|<l C*m 4>lb|*lMfi5 <m!<l Wv <TC<?r 

' 5 TC 5 T <P?l? 


*0*fc 




















































m, ^tw 'Q w wi? 



csfte *wtf ^st? j^s\ sNw qmr 

I ^ *TCjlc*l 'olN^I '0|S( ^f^TCs, 'Q ®1^H '0|lw^*5 R*'s|R'® 'oiIotIdiI I 

ifl’tM "#®1W 'qtolws ttiiPri l^t <imh CT>fa <£|^t ^ i 

^ 'Q •spiw«i tsfu pH ^r tiFHffI^f 1 ®rtc^, ^r*om c*tw «il»j*il c^ 

Tppfc^a «mHt c*tar ^ i 


■*pfr-j>s», i^BH, s»-*r-ioir caffi 






















^ wm c*t^r wpt: 


• 'Q ^Pig^ fat*H5j P^rt <p<ic'« *lh<i i 

. simR* #wr ^Mp <imt<r ?p*p®r toji to® *itp i 

• t£|M ®rPj<K>lm >lNfo<!> £f®K WlP TO® TOT I 

• MM ^ TO WsT ^ W® TO® “TO (PiS*il»i, 

G*tte p%r Msp mipj) i 

• ’tiroes «mu to«t <p$ ?iM Mm ^ur to® *itp i 

• PlM pH -P PT TOM%r®t TOJf TO^® *ltP i 

• *H4M>«| fll>llytH<^ £#1% TOJT TO® TOTI 

. SIMM #TO TOP TOlMwf P? «WlM« ?P*M®T TOJf TO® *ltP i 

• strop swM®r TOJt to® *itp i 

. SIMM #TO 2MTO sjliller^iM TOJf TO® *ttP i 

• TOP *I»IU|M faf*T% TOJf TO® “TO i 

. 2(1®jM #TO TOP «%l®f TOJt TO® *rtP i 

• *ttTOP W*T PP TOt fcsfa TO® *ttP i 
(M + iJl^p ®r$rl^®+4M) 

• 'sPICP £|1 ®jM #TO TO « TOP TOMW SfTOT TOf i 







































































to, to^' s wKfa <imM 






'5J^5f G£tf*fa© CsTOt C^*f £TO 4p1GMs*l 7 Tf 5 f C'STWE? I CTOfll VIST'S C^TOT 

aIag^Igsm TOFT (H + ) ^®1% 'TO^ I ^TO "STTO TOffa TOTf, fe> 1%^ ^t^5, RTO 

to (TO 41^^ *ltfro® < pllR'»lG<i Roller's ^t to TOftrotw Irofe to i 
TOfc wtFit 4froro toi «rtw to a^imm toft (h + ) fcsfa to ^t i c*r tot 
^ ijTO ^1^5 TOT (ffrq s.oi) l *ITOTO, *lftw *TltTO® 

trofe TO Al$«jl«M TOFT (H + ) fcsfa TO I TOffc wsypti ^I^RTO W<J sltW, TO 

to^tI^; trofe to i 

’T01%f. TOA, CW: TO^tfTO* ^1^5 (H2CO3), (Tlf^ (TO' ^1^5 «Tf TOT'S ijTO I 





Oxalic Acid 


Acetic acid 



/»«fc\ 

7lJ 

C2H204 


N ^I5 / 

CH3COOH 

V J 





fM ^.oi: TJTO vs *t%*fT^T v^RviS 


.*|f>|Vb 

4f>jfi5<1> dlfivb (CH3COOH) 

■*lMfi»SR* 4 P|v!9 (h 2 so 4 ) 

>itefla<i> (c 6 h 8 o 7 ) 

Hl$13a<l> ‘flfi'b (HNO3) 

«I*||Pm» •flPl'b (HOOC-COOH) 

Al^lCiWR^ (HCl) 








































































fbi£) ^.o^: «||l>l<) 

<imifi to to 


8||'o)R«q> 'sttatt ^Ptc.^ 'Q 

c^fsr^T 0 iTO, c<il®i v ®l <p^lc<n TO$ '^Rt 

tot cro? to TO«t tott cwat to? trop fc«T to 

R00H (Histamine) TO TO* TOTO TOFF TO< i 
i®lt TOFT CTO ^I®lt 01TOTO TO OT TOT <iml« 

TO TO, SltW 0FTTO iSfTOT C^0° C’THSt, OT^lt 

0 TO 3i0w-TOifa i it totcto to 

: TO' (Tf 9 ^ ftlipil TOT ifFTt TOr «ftW ^Tf l 

TOTO TOFlT arm TOt TOW» TO, CTOs, fafrolfa 
4 tocto toft TOTO TO crot totot cTOft *n% 

TO I <0t TOTfcTO CTOt TOs? TO?T? TOUTT TOFT W TOFT TO TOTtTOT 
TOro^te 000 TOTO Altc^lcsNfw 30 icto £TO1totoi ^TO^c^rtoTOto 
*0tof ^sn^froi to i ctom ^ti%^r tototo 30fw, ^it ifgpifa toft to cto*t 
*n% toto < #to j tofu to i 

G#toa c®irot csttro ot cro(, wit, ^tc*l»r, cTOFit, *iFi®i#t tw0 TO <m w 
"TO TO WCTO (TO 30\5, CT^IM TOJtCTO £fcTOt% i TOFT 0^> 0^ 3f0\5 
TO% (FT CTO £tfTOt s T'S : TO' i CW feiJlfr*! 1% ^t 3M<psfo> 4015 i cslrot 1% 'TO, 
feSlftM 1% W TOttf® TOW %TO TO TO' TO? TOtTO lt tfta TO TOP TOt^ 
CTO TO? 

TO, Wilt t®Jl0 TO <FTO TOt?T (05 H.o^) 
4015 TOTO TOt TO (70 1% 
(TOFTt TO? 40 TOt 0FTTO ^t 400F 4015 
(CH 3 COOH)i fitiMlfibO® TOTO TOTO TO 
CTO^t0 ^T lit CTO CTOlt TO TO 0? ^jf, TO 
TO I CTO*T 9 tt%TO TOf C<fiW0 (031 H.oo) 
<lt lit CTO 4V5 0TOFT TO0¥ 4015 TOtCSf 
TOWt TOTi 



05 ^.o©: CTO ^0 '5f lit CTOT 
31Cvo TO 0 ^ 3)0^5 


cBtrot 0 to, cto, tt 5 ^ ^t *n^0 ctoto 

TO ^I'olw? 310 TOt TO C^f%° CTOt TOTO '5TO i 


TOrW TOWt^^i 






























































































































**H*1<P ^3 <13 <1^1*1 


*8b 

^5H tor (^f%° (TftWf C5CS \51^-'0|'$||^V!S ^?f, (?|f& (M ^T ^|\5^pc<P «ff«i«l 

(PsRTfi 

^imr *ttot?r wv cro ^ ^ ^ ^tmt 7 ? csmr 

Wt=T? ^ ^5 $*lt*fR ^Plt *f1%*tt# 4to, cw hcI, hno 3 Itot h 2 so 4 i 

wl* *un?rc*r fr©f% ^jwrt wv, <rt ^Mif^o© (ips) mtwm wv ^ 

*ttto© t?r ^irstf% <ij<i$j*i ^r ^?f, ■^©t?' wsjm*B%r ^tRtPr tfTft *ii«il<p'5[si<p i 

M wpt ot, wi fc^tprcr w 7 ^ ^fm tc^rt ^ %to \ ^ 

w ^ ^©m w©*r tc^rt wR?fltom (nh 4 no 3 ), wiwitom 
((nh 4 ) 2 so 4 ) «'©ijitviiRiiivj ((nh 4 ) 3 po 4 ), ms ^nkii ^ 
^IT Wf H 1^154 4to (HN0 3 ), >lMfovBR«» (h 2 so 4 ) <£Rl wpto 4ftm 
(h 3 po 4 ) to i 

'©ttt 6 T <FF*IT WM, 'oiMgi* £tP©fto ^fRTf 'Qv©^£||v©'»Ig<i 'sr|vtoG«4 «TR^ 7 f1 7 Tt 1 

^®ft WNtW?' ^1^0*1 ^PlGV!s?l 'ffWt 'Q '©l*1 J ^l<p|*f I ^©C^ 1%^ ^Ito,to*fa <K?I 

(CWT H 2 S0 4 , HN0 3 , HCl) '5Tt 7 RW^ W 7 !! CW ^RTlW 

c^rf 7 ? w?& aiciiiet^ii ^ l^toicJBrQ m 7 ^ w i 

*tto owe c*$ ^ <aa? m <7r*tR?r wMN<t> w ^ to i c^mt w©r 
<4to *||^g*)? 1 *tffa < H«Ig<I ^RTT *TPf (TRIM ^t G^Ril^R?^ (PRTfl’ I 

v ©l*ijl^tG < ? ^Pl^is ^rRRTT '^t^S'Q TfRf 1%°^t fejg t*3f ^HTTI ^<p^,«Ig< 1 ^l'©^ ’PrtsN^t 
4to?r TSt* ^rt ^psr *rm i 4to<T «mi« ^© 

^ i C^R?TT ^TR^T ^1^v5 9 R5M W 2fp 9 frf^ tor (7ft '5fl?f 5 tt5t ^ g«p®ig'© i 

wt^^tw 

/■ \ 

' 5 Ttf^ ^t (TNt (f^2f S.o8) l 

sltiilej^ii ^ 9 f^ c f: & tol?r Itot c^t, f%! '^, « %r Pi^^tw, 

^RT I^Rf, 7 ftwtf%, ^rtf%, fN^t I 

R<pIg* 4lGM G^I'OG®! "510 tor (ioo SftsO io-^o faPlfalSls (<PG?I<P 
■pTsf^) ’ttf^ (Tift ^ i 7 f1wtf^ tor «R7f(«R^ 7 TR5T 7 tf'8 i fpsf^t tor £f«R7f %T 

____ J 










































































































fai5vji>i tow fasros 1 

w to i ©«iifa w^t tom 
toitto ir toro st©m to *rm i 

^ torm c*wm toc© t{\ to 
© to famm tors <*$ *to# 
tog© to i tor c©lror ©rnro Gsifatc© 
Mr tot fato to* «)5>Gil»vB w to 
fas>ic?R totf mww«tfatfiw* <r 


■\ 



#3T ^. 08 : -snt^ TOR Rt TOR (FNt I 


<P)©lc<i ^itoro to 1 ^ifl» wfR, ^ift? 

rt faRC’froto rc© RtcR tos 

i£|1^ ^r© fa\»s <ks TO© R^t SRCRR slslsfas* *mNf troTO ©tr ^IR 1 


V 


J 


<0.v!> <q9rn^ wmMmN, « *llwlfet4 sto 

^jfa% W >W!CW$ TOF-i^WR TOft/fa^R RftoR 'Sflg* (fpar S.ofr) to- ©lltoS 
*1 fleet's WlC^ 1 ©RT facets £tfw%RT gsiSIg© TOJ sfacss 1 #CR ^5 TORto©t ©sfa<P 

torts <psg© rtcr 1 ^tro ^us TOR tot sfacss '*tffa TO’jff rftcr to 1 "siTOtot 

f^vs wrto TO 6 ! rto 1 «n rtoci tot <nto->n*)iG>R toR to, ©rt ©tcro 
#f© cmrt to wroto wmc© to rt, tof# tor* 
cro ©mr toitojr *w« ctor cro i to* r%to crr t 
cto, tot 4 to-tomR t*R*R to, ©tcro csto wr*$ 

^*r-<k«icws wt# rt sjro^i 4 ro-»it«iic>is r*rcr ^ 
rTOrito' s ct*# ri^oh RtotRt to to tor 1 

tour «tro^Ri to #r*r to *hcsit ^totcR cro toicr 
#rr 1 ©^ <£ito-tomR witor ctor 
"TO TO TO? TORW'Q 4 RJfTtCR TO© 5 ? <psc© TO 1 

<0.8 -»ttto 

i£| 1 %v 5 C^ 5 T ^Is^S 5 ©T'l^t^ I ^R^TtoH »Ttft 'S f*^ 

Mt©^ x»b(t ^rtft <stfm c^sm »nf% *ih«5)^h 

C^IC^ ^Ft^S ’Is*© ^C© ’TO' I CT ^fa© C5,lc©, (Tf 

^ ^ ^ TOT ©shS» ©TOTS TOC© < TO 1 

^toto cw tor wm ss?^r to tos, toto 



#31 <\.o<t: bfac^s ■sjt^S 

TOR 1 #CS «£|#r5 ^C© TOR 


























































































































to, to^' s 

<PC^)|?1 *ttfTO TO CTO> <|]|>G^ TOp *Tt I file's I CWTOTO #^T 

wtiro to i ^ toiot?t ^ 'sit^w c^sm 'oiiM^voN to croro to i to 

PTOt Pp 1*F5 ^Bf w '8lOT*IM>'e TO tTOt 1 #^ fTO 

TO I C^5 ^1^5 tTO TOT "#»P £tfTO¥f ^G'S TO (CTO? <#T 

iTO TO C^P®Tt), O T pTOlte ^Ito 5 'StlftGil fTO TO I 

H.i.fr *HI«^ c t 

TOP <2tte C^mt OT*t <TO<t>fi5 fC<P ftoft <FTO P? TOTO fTOTO tw 
to «£i^5's ^tw "“TO to^ i <w 4P froro fro Prop #ro^ TO 

TOttf^t'TO’ ['StRG'P 'Sia'f 'S ^tTO? *lffat ^G'S <1#! 


. 7? » 

lO~fty Wl^o TOF 


TO: ^TOIC 3 ^ TO? 'Q TO? (TO (fe S.o^) 

2|OTlW% %*tTOt: $TOP&, Plt5v||>| 

TOW, tPP ^t TOP CTO*T ^T sim, 
fCP tp^T, TO^, <#T, fiN?t i 



c 

^ 


\ 

V 

> 


‘l.O’Jjg t^ITO^P '5(3'? 'Q ’TO^? CPT 


*N^: R<lTO 8-£ 5p fTOI^ 

»rf's i <?-io PiPi t^|p *ftf^ c^rt^t 
'TO' '»Ig«iI'»Ig<I *TlWlf^ fTO TOt TO I 
'fef c rf^ R 5 %* s F c t C^P ' F ff'S I ipfa fB»|l>| 

fro sfTO %r RiSto TOtw FTOro 
f^lStOT '^<ll'8 I ^ ' 3 T 5 T?T P *lfPTO 
5fSF ^ I (£|^TO TO t^fSTO TOtW 

^fTO *$44*4 PF <^ (fpar s.o'b) i (TotTO #t OTTO CTO? TO PllJTO TOtCTO 

JR < lR4'©'® TO %T TOIt TO %r RSvilCP CTOTt TOIt ^ I TOffc $TO^ 

TOft TOf i 4TO Gi3>i3n5v3G< fafafaSM < ^lt e t tro TO» 

'Q fTO OTt 9 ! TO' <7N ^f ^ I 

































































































toR 


*fl%l 'Q wra "3TO 'Q ■*R1^^ e t (to S.oH) I 

sicill^t^il ^TW *n% 

(w5 %^T) 'Q wra' 'SpT (Wlm, 1^5, 

TOtt ^to), twm, RiUvjH TOW, 

*N^: tmTO ^T TO5?T <mTO 4W 
TO> <p f1%l^{N3 ^pfK'Q ^|«i Rioijh 
TOtW 'g^t'Q I ^ *mTO «T^ 

TO?T? «1H P|Uv||5i TOtW?T <TCS CTOTt 

TOt *Tt, to* %r P|l5vjl>l 
TO$5m *R *ltoto© TO «Tt®T TO C’H i 4 CTO> ^t C^M? «il^l rnfafa'lw C*Pm 

*tt% 'Q wm ■?i 3 t *fm tot snto <?tort ^mt^f i £tto> *ft%r« wra to 
c'oivnom wifi? to tom <ro to (to #t *jto?t <r *itoto^?n 

___ J 

s.i.'b *m»«4^)o® 's mf£<F Mm 

c^rsrm wm, *ttroitoa ^sr to?t wu zmu«\ ^waicsMlfo 4to?r TOm 
^?r <mf& tow cto> wmtto fc»t?r ^?i i c,«piwi ^tto *rf*r ^ <^Pic^fsi 'srn^r 

c^5 ^m, tom to wrotto ^rat ’flroto mto i <*m sm tot, ^ ^ 

^TTO ’flto^lto'S ’ttoH to? tot m^TTO i£)Pig^*i toto 

cro cro to (to h.ov), to tot «i^v9Vi to^ ^mtj^r i ctorai tow?rr to tos© to 
to*m ot wtot tom mtom wtm wra' mm to m#, to to mmt> witm i <Hto ^mm 

*n% «f*r mtto to mror mr mrfm to to mror to 4 lmf^ ^ mm?© to i 
*n%, tom to ^hiR)to % ‘^froto© 4tofi> i c#t 

«mr, cm^ ^ferfl?r ^rnm^s ^froto© ^ito w?r i to*iw (wmt 
«i^i 3) c%m, ipp, "sito ^fu '©iR>to wit wmr -mu, wwU- 
$^®to TO®t i 



t^r H.OH: ftto *n% G wra 
'a *Hi$<M e r 



^Ojbr 


















































































































'Sflf, *^h<P 'G mete 


J.fr'S 



‘l.ob - : *IMI <r > ltic c t ’U'^^k'© < ’tf^ 5 Tt c f CT^o 

«£RT W 4TJ# ^It Tjfp^t I MM 
>i»i«vn'8i m M?r»■srtfw m ^pre ^ * i vsjrnm^iwt 
^rlPIt <ul < Ki>Ml'stf‘i's m°^ r5 r e t'G ii|Pil^R5<i ^»m®t i 

sm ^pff, #)>olM slim Mm W GR& ’ft'Glt Tim? 

gf«t^s : cw mr Mrsm ^mpt ^ pi^fit qf|j% st^cj m tost *if*M 
#nt c f «t^°r ^ snmm ^pr Mwafim ^ Titm sw <mw M» «r^» i 

MM: «*r M ot^fit fa§jst ^m*# <*ms wr Mm *hpt i 

if *itm W w ^mt <mw wr c*m® M i *rtotm w 

c#m w *ii<M<if®t i cwt: g^sfif, *^*rm>, ^w*^, ’tmrn, f*m, M, Fitj^MFst, th*^ 
i^t, ^rt^ <ri<pfr i 

vsrmm M ^rn^ (pw: ^i*t, M ^Bt), ct^jpit «« mrnirij w i 

ijirstt#?r simna?- w m?rt ^im, ^m^bt ^ c^rw w w, ^rat w^r ^~ 
^^rt's ^ms#, Tit we® *ncsr i 

w wsm <rmm, ^j?rh *t, ^sr *r, ^nm w chirm's MM Ms Tim i 


^TT-*o, fwH, W-io-sr o*tf£r 
































































2><t8 Iwft 

pH tfRT 

c^irrt wr, cron 4Rfi> *t5ft< to rt Irrcrr 5 ^ to wRt rr i 

R>*<§ vole's *lRN e t' <4 Pi'S Rt R*lR 'Sft^, CRfi> < ^l'»lc<1 fRt *ilc<i? C^lfS '^t RR pH-^R RR 
RfRRtR RCR I 'sk.Cfl 4RR TOsI pH %R ~^\ CRtTO vst C^tR I 

Ps^cRr 5 st^R ^srr Rt f^fR RtfR c^r^ffc 5 ? c<pic»ii ^Pi^ Rt ^ir ^iiw rt, to pH rr h i wr 
*jPt ‘RC's ^Pi^ c^rt^t rr TOc^i pH-^R rr rr i rvs <Rf*t ^Pivis c^rr^t <mI rr, 
ph-^r rr vs^ tot rr i rtoto rPt Ir^r *Nft rt tRR^tR 5 ^?%t ^RFt ’TO c^rr^t rrt 

RR, TOc«i «4R pH RISC's RttR i R\s CRf*T TO' CRtR TOT RR, pH-<4R RR vsvs^ cilvbc'o RtCR i 

o * * « 8 (t <b <\ V fc> io ii i« i8 



f&3J <\.oi>: ^SR'olsfM pRR*|R TOR ■Bttf 


^5RK RRT RR: 

G<pleil >a<ic c R pH = °i 3.c«i vst l«i-sic‘ s> f^* RT Ir^R RlfR ^c<i i 

(RRRT RRTO pH < <T RTR (<T <X& RR RTR) vsT voffti Rt 4pf% Wt RCR i 
G<Pltll >U < lC c R pH > °i 3.0*1 (H CRCR (Rf*T 3,0*1) vsT R’tfftR RRR RRI 

pH-4R RR S CRCR W CRf*t RR RTR, ^Piv!ffi> ^vs R[RR pH-^R RR S (RCR Rs 

(Rf*t RR, R^tWR'G W (Rf*t '*t%*TT^t RCR l 

RtRRTRR (RCR ^ TO TOtTO frRfRR #RTRR TOR* RRRtR RTORft ffwtTO CTO 
4RRf% RRRPr? Pft 5 *! pH-4R RR TOt 4R? fwf TOt *jRt tg^j< i 





























































**»»|S<P G RRC®R rfrr 


Xt(t 

o©1rr! f% 'StR ^ririwr rrRr sc®s pH r^»? ^PitM rrRr S 03S pH TOlt SJ1?T H.8 i ^fK 
m tor^I i <*rt torj siw to (± 0.8 ) >iwn4 1 r*Rr, 4rTO r^jr rtoq 
to to i tor toic>n tor phto rr ^-^r RTrotft rito ^r ^®t 
rtocr crP! TOrr ^fPw rhr i ^iitor *ttroi%© to w rrr to phto 

RR TO! $. i 4fi> RC«H5 x l%*ft# ^Piws *ltRRt®f, TO' ^<ll<P R'SRR <R^ TO®! TOR 
w RRR TO ^IITOR TON%5 4»l$C^lCsHfR4 4taR Rffat *1%*ft# 41^5 TO* i 
RR 'iHTOR SlgtCRR pHTORR <i-4R 

rr tot i 

Rlt^R pH RRR«F» 8 CTO tr-4R C^aR TOI R^fe 4fi> «flPlf^ CTO ^ TO R#R 
TO RtCR i TTlfl^r pH-<RR RR vS-<RR RR CRpf RfR (Acidic) TO! RlfiR v oi<.n<p RRRtfR 
^5RRR CRRR: <wl«iPisR (Ca), RJNcnPisR (Mg) 'Rtt^ CRCR> RCR RR i 'sR R>CR Rtf&R \S4s'©l 
<PCR RRI i£)Pifvi}<p RtftR TO RMMPisIr G RjNcnPisR ^ RR RR^R <pcs pH-<RR RR 
%ra«l RRt RR i TOfTO RlftR *|R RRftR TO T5f^ p h-4R "SIR &.G--4R CRpt TOTG 
^?F®tR^RRi TORR Al 3 * ('ilJl^RiJlil TOR) RTO$ Rift CTO TOR "^CR K«T RR 4R° 
to TOR RRRR 5 R# rr i ^ifR 'Rtf^ to Rl^aft g *wwU--«i€R TO rfrr to 
pH-<RR RR <PSl RRI 'oifots® (£)1 r^ 5 RT RRR ^sptfte pH *|R <K^ CTOT Rt CRC® CRCR 

Rite RRR ft*R*lft 'oi(.*i<P ^1#R RR! RR, WT RR^tHR <tetft<p <pR<p«iIR Rjt^s 

^?I i 

RRft^R RR C*IRR '®RJ CTRR 2(Rt*IR RRiJt 9 fI'QRT RR, 'sic.'® CRRI RIC^ pH-^R RR (t.(t, 4R 
R^RR ^t? 4R ^R*! ^RlRlWR IR* Rt*lR c l^s iflPiRxp RR i£)R? i£)R pH S-'b <fliR Rt^ Rfa 5 1 ^5CR 
RR^PH CR'QRT Pi “Jens pH-^R RR H 4R <M^I<Mf^ ^IICS 1 1 S'totns CRRR 2|RtR% 

RIR^s RR, ^®I Pl*JtnS ^SRJ SltRRR RR I Pl*jens TOR R# RC® TO I 

ppjjj PRR shRp<P St^RR pH Rw 6 ! «!'©)•'© 1 'RR R^R ^RR, RRCRR ^lt%, 

t<W»lRc^©, TOR ^tfR W RRJ5RJ, RlR^St SR|f% ^sJtR CTO pH-4R RR iRRRR 
tR Wt<l ^tCRRf53I-R5^® RtRRfiRS R^RR, R? ^®R G RJR^tCR, im <WR 
^cn^eylcSfl^v ^R^R RRttCRT to pH-4R RR iRRRI®! <pw <psI RR i 

CTO RtCRR pH SRIR CTO R< RtRR TOR, ^®I CRITO TOJ ^Rf& Rl^ mm (fe S.ofc) i 
^v5p'ol4h Pcn“1<p 'TOR Rl^TO i CTORI TO®! "TO^ CR^t ^RTOlR PenHs 5 CRN 
■TOR TO CR R®f RR®! TO, CR^ R®f ^RTOtR fRjpR TOR RtcfiR RC®fR TO iRta 
§ TO®R pH ®lfRR!®t TO RR I 

































































































fwH 


a.vs.i 

C£tte tfsTSRf ’SFlW « ^ 1 ?T#t \ 5 t tfSRR^ I ^ (£) ^« 0 tW ?ll>l!*lft< 1 > £# 1 % 

#fl Rt4> I 


RQ»I||<I ^t*0PT <R ’ifol'sH: C'stsRT^Rl^ etH >M>*1 ^tw •Hi P|&»ll»1 ^W^BRT 
<R *ll*4'®-l ^BT %T ^ST I 4 W «lt^t Iwl^ CT^jPlt lHilPi'8'BlM *|fNWlBr 

rjw® ^ i (ctsr- f*Nfl«T <^&, <.*M«msrf®R) *lRiWi i 

(ffi¥\: ^.Oi 4 C^T ^lw ftW'KRR' #t *R *|R^'8H W ^t (^KftRT ^Tf i 


u>R«l H.oi: •sfl?i<p 'S R&ills W1 R? *tf?R^T 



rs ✓ . 


HcnH<p 

TWtOT R° 

s Cl^ e t^» 

«Tf®T P|5v||>| ^Sf 

®Tf®T 

%T 

fkl%r^o§! 



ftsN^«T (^5 

®Tf®T 


C«P»i«1*P(. < #R 


c*n*#f 


<#to© wk ^tw w*fte «m»i^ <#fc© ^i^sr^vs wt?R (oh - ) w i 

NaOH-► Na + + OH" 

KOH -► K + + OH" 

NH OH-► NH„ + + OH" 

4 4 

^tw ftms\ w wt ^nr w i ^tw « *im< 

R&ill <PG3 Vftnw R%>S1 <PG«I ^R*f 'Q *tlf^ fcaft <PM I CoTSRf 

ma\ R^o|Rm>x»iw ^ f*t*K<r i 




R 5 tW: *H«M> 5 l RPTtnf^ ^PtW (fear <Uo) l 

















































































*41*14 'Q s '1^t c t?T <IJ<l4l*l 


Xt<\ 


-\ 

siCill^t^il TO^ (E=T Ca(OH) 2 ), 4^5 (fTOTO) t£R* 4<lR (TO 

Pit>vji>i tow <n c*m«w«iRr), Rro tos<t cto«t i 



~7 


TOR: RTOf <fto ctowt £o fviRiRiiSN wf TO i to RiSto tow 

I5TO ^>TO I TOtwR %T TO 

(TO, 'oIrc.'oI? 4CW TOR® TOft (?f TO4 
TO' Ri 3TO(.4 %T 4TO IjTO 

fro to® to© Rtor r<ito wut 

Ca(OH) 2 WTO CTO TO TO? *TtWto5 

«nwt i %r RSto towR wro 
<to?tt *iR<to to 1 % R to i aroRw 
TOW <TO?Tt *|R<Rh to^ *rt i toto 


fi>31 *Oo: sMiiPw *R j i*Hc 4 'SfMI 


Rtor ctm tof® TO TO RSto tow Rro <r? *iR<ito to 1% R <RTO tot i 
to* *Rro tow %r Pii 3 vji>i tottto ?r < iR<tR'® tot ®im to cw i cto to^t tott? 
TOR W, 4Rw (TOT TOtW wf TO® TO® *Jl«lI>lil|v| Al§ti!al*|l$«Ml tot RItot 
TOW l TOtW ^TTO TO® Ca(OH ) 2 R 1 TOT TOT CWI^, TO^T ^Rw (TOT TOR Wf 

wtfiR' c£|R#^ to <Rw wR ot TOrcR %r Pii»>ii*i tot to * i 

___ J 


H.vSA 3MR* #^T TOT<T 

'S 3 1 M s tH'»I 

M R* wR, otWR ^r 'ffrtwr ^t 
RRwr tow Rwr tot, tot 
to? TOR tott, RRro <Mvjc.vb<i 

TOlJW toR| 4 Rg^® TO, 
^T toitoi RfTw ^ftTORTwr to i 
TO otRIR f*r fRw toR 4 4Rw, 

CTRlfiR (Melittin) TO? WTRIIRh 
(A pamin) 'ItW <4PlR4 *fTOf Rg^® 



*TH ft^TPT cfi 



































































































l(t\r f4&M 

to, to totw to «? *ro to i 

4*r sm f*w?r <m*i^iw ?t c?Rtft i*r ^TOr to%t #t? 

cpcto 4to cro ^itoipbr tor <£i1to, ^ TOi?t <sPttop ftfro toc^ tot 
,£ i^i- to, ctor (cw p) w tofs *rtf? i 4?ro top to# ctor w <wmiPm 

(Calamine), ?! ^fT5 %$!?> <p|<.*ic.«u> (ZnC0 3 ) i c*f<P° C?P5! <u<iTO ^PM'Q '»k«il ^fhG?! 

toi 

■siiflN’ p ?ro© tot: croi?! toi^ ctor, 'stf&vs 4Pifafi> ?P5 tr ?#? ^#®r 
^ TO i TOT TOR ^ TO 4plR>fi>M> SWtTO TO TO TO fc#5t ftfa? TOT TO i 
4CTO TO TO^a TOT?* TO P (CaO) TO iTO TO Rfc? (Ca(OH) 2 ) i TO*P 4 TOST 
pt»im« (CaC0 3 ) WJ? TO TO i 

TORlf^s *|1?TOR %TO Sip *lf?TOt ^JlWlFRlvi <0?^© to i ?! 

$? *I|vSv!j|* 'siNw* R'sjPtC'i* TO# 'si'©)*'© TOTT^t? TO> ^ ^#1? i TOTO TO TOR'P© 

'aiNw* ■sp? toto fa©f? to i ^tr $?p# ?t fro ?H <p*c«i ^<pRc<p c?*r 
#s *if?TOT to to#r ctoPt p# ?! *tt$TOR to ^ ^fror* f?%? to i to 
lie's* TO C?R TO i 

TOR TOTT-TOR *lf?TOT TO?' 'TO C? '*1® TOR ?i TOR >IMM *ml* TOt TO, C?’JC«1l<.'S'8 
TOR* TO 5 (fp3T <Ui) i TORf?* TO?! C? ?*RP5 TOf? TOR ?H?R ?*f?, ®t-« fcsf? TO 
TO (Rlfoiil? ’^Cgjt^l^B 'Q 3f<f ?r CTOT <RC?* i TO*^»tC? c*rf%? CTO ?T ??? TOR ftsf? ?*?! 

to #tf*t?R *i$w»i$h$v!» «#? cror c?t?*i 

CTO?! TOT C? ’blRae*»* ?J?! ?T ^PiP#* ?*RC«! TOT?! C? <4*o|Pi'is ^ ^! TOT! ?jM(.*iPi*N 
4>I^I^|I^v!s (Mg(OH) 2 ) « TOgj^TOR ?t%^5 (Al(OH)3) TO?? TO I 

TOTR C^ ?tC^ C? TO?J ?t TO^ TOITO Sfl^jfro TOT^ ?stC®f TOR i 

R*R «'TO?* <w*^lc* TOTOTO CTO?t Rest* TO© TOTO Re'sten* TOTR*RP5 ?Pr*p|* ?*C? 
<RC*R ^? il?sjj C?f*t TOI? »if?TO TOR WIT TO, TOTO ^ (RW 4?*$ 

4^5 TOTS! v5ei TOT i *TO TOTJ rc*iI *il*lc*i ^11^1 ^H? i 4 Pi vs TOR ^Tt^CTO *i5)c** ^Fs 
TO^s <TO ( CTOrf? TO8 RftaRT TO?s «I ^ '*l%*tl# ^tft? TOlf^ %? TOf 
TOR TO? TO© *l*lw* CTOTT 4?? TOT ^PlCSfR TO! W^s i 







































































































to TOm « wt? 


id* 





•ttsr 5 <s%tto cro <um cro m c& r? tor tot, ^j pnft 

4to<r to »«Mwf>iiiivi m wtgtoro $*m %it to, 

m to to% ^f%vs toR to to to* tot tot to m i tomlS to 


OTTOTTOTt: 


‘ilPl'to + ^R -► 

2HC1 + Mg(OH ) 2 -► MgCl 2 + 2H 2 0 

3HCl + Al(OH ) 3 -► AlCl 3 + 3H 2 0 

TOR ^ (CaO) « TOR* «to [Ca(OH) 2 ] to tos' <R 4ftofi> ^ TO S'R'il TOT 
TO, CTt^Q TO SfflTO f^TOR TOJCT, Rf Imco y'Hk'il TOIt: 

^R + iflPivtt->. TO*t + *nft 

CaO + H 2 SO 4 - >• CaS0 4 + H 2 O 

Ca(OH ) 2 + H 2 S0 4 -►CaSC^ + 2H 2 0 

crom ^®ito^ crof, msTO *r TOtro ^ Mr to to iRsto to #» 

^TO'Q TO*RTO 2t*TO to*l$ to 1 
$TOto pH 9-114RTOJ^r^r«ifK TOTTOfta ^ TOTOfroRm^mi^, 

<to* croi, cStotoN *iftMi*ww& rMr *to to i 

TOW OT^tr TO, 8MTO tom TOtTO #TO TOR© *H»H TO KTOI 


S. 8 *R«t 


s.s.i mTOR Rttoto Mtoi 

to toi crom c®ro ct tot « tocto toro ^*r *ratf i 4*r crom 
to mroto Rf*t% tor 1 






























































i'Jjo 


tetR 



4|©j: rrgRR £Rf*H3j R^G^ WRI (l&ii) H.i^) i 


RcrN^r ^faRR: itt> Rt3f, RtRlR RRR, fRR'R Rift, ®IH 'Q %T PiiJrIr RslRW, RlWlft i 

R**rf^: RfaR d -io SflR RRR fR£R (to 
ftRlRlSlR Rift CRTR R*Ri Rt\5tft 

fttR '»lc e ll'»lw ^Ttwt fttR RRURR Wt 
fcsfR ^?l i£TR|R i£TCR> i£|W ®TtR 'Q ft«T 
R|l3vj|>| <FtR^ CRfR <^ CRR <R 

TTf I ft**»•**: Rte^ 

Pl^lR RRRl^rR R? t% RfRR'aH RtRt? Rl, RtRt Rl l ^ RRte ^CRl CR RRR ftRtR^ 
RRl^f l 'sw R 5 ^. ft^| ® 1 < 1 C c R ''Sf^tR 5jRR ^SffR Rl "R^ftR RG'® RftR I CRRR: G<li<P° GRlWt 
(NaHC0 3 ) Rl RlRlR CRM I Q&Q 4R# RRR, Rs’f 4 R ^t%f Wf 4ft#R* ^ ^ %r 
ftlfcllRW RlR RRR I i4R RRRR RJRl, Rfts <£|ft 4R# RRR Rite ^Wal^SM 
^ItRR ^RR RRR I 

NaHC0 3 -► Na + + H + + C0 3 2 " 

RflRlR CRlftRlR R>Ic4!CHG15r (Na 2 C0 3 ) Wt ^1% ^Rv CRft «Tt®T ftfrllRW %T 
R^R I 4R RRRR ^CRl, Rite CRlftRlR <Mw1wi5, CRlftRlR 'S <HG<flft<t> 

i£|1r^ (Nsft RRR I 

Na 2 C0 3 -► NaOH + H 2 C0 3 

^tRwijRR ^teR«RR^R[CRTRlRtette^R,^ftenR' 
tette RR I RWl^fiCR CRlfWRlR 4R# R%*1# RRR RM ^el RpIRft 

tette rgr ^surr ft®ft rrr i wr mtf «iIrwr ^itte 

Rtw «HR CR RSlR?^ Wlft ^1% ^R ^ RlR ft^RlRW %T RRRI 

<te!Wl3 RRRRM ^teR RW Rte RRR WV 4R# RR«f, R*tRR RJtR 

'Q Rift ftsft RRR' I 

Na 2 C0 3 + HCl -► NaCl + H 2 0 + C0 2 

CaCC^ + H 2 SO 4 ^ CaSO^ + H 2 O + CO 2 





















































































'TO, *TO<P G «rcRr 




-\ 

£fR RR TOft; R^f^R 4RS RTOR* G ^T^lR* TOITOT TOR* CRf*t ^R i CRf*R '5ft 
RRR^ RtfRC's T5R%T, W 1%^ RRR TO^ RRT Rife's RR RT i CRRR: 


RTO%m <Hw1wtJ (CaC0 3 ), TOCRM? (Ag 2 S0 4 ), TTOsR (AgCl) i 



4l©t: T^CRR CRtRT "^TO CaC0 3 TO° ^iTO ^TjTCR 5 Ja^'s RRT TORI ^rRt> %R 

IroRttR ricrt to? tot ricrt rIr’TO to r^§r toiRr rtg i crrcr Itor 

^ CRPTT TRfl'f's TO RRR Ipd^T TO# T^CR RfRR's TO^ i 

_ J 


H.8.* TOtRR Wtm 

tocrr rir^icrr to r*it to tor ^jtcr ^tottcrr toicrr to tot *to i ^irot totcrr 

TOtCR TO TOR TOR <IWM R# I TOR w TO<MfR RlRT RRC®T (?# ^IrIM TO TO? TORT 
TOTR 5 ^ 'st CTOs RRR Rt i CR TOR TOtfCRR 'TOR TOT Rtf^CR RtGRR ^RCRT^t 'TO' C'stCR, 
'sT TOTt CRtfeRtR (M^5 (NaCl), RT RtRRR TOR RT CSfRR TOR TOG RfRfFs i TOR# 
#8 TORT TOR 'TOR, CTO: Rt^#, TOR, TO# ^sJtfTOs TOR TOR RJRRR TO TO i 
TOCTO TO TOR TO TORR# TOR— CRtfTOtR |StC# RJRRR TO TO, CR^ ‘d5#? 
TO>’ RtCR RRiB's l 

TORT TO5 TOR CR TOR RJRRR R# ^s| TO®Tt ^TO CRtfTOtR PB*llMl> (C ly H 35 COONa) 
RR C*tf%? CTO RT CTOT Rlc<p RMRrTR Pt>Rlc# (C 4 yH 33 COOK) l RRRv5 RRTO CRfWl %RCR 
'TORT CR CRtfrom RRCRfC# (Na 2 C0 3 ) RRRTR R# '©tG i£)<pIT 5 ®RR I RRR WlRRT #RTRRTO 
Hero CR ^US Rf Wsf¥$ (CuS0 4 ) RJRRR R#, CRRMG TOR I 

fRc's tocRr rjrTO 

CTORt TO CR R#R 1r%r rrr to tort cr #trtrr rjrto r#, # #TRTTO 
TO# RRR l TOR TORT R#R ^RTO ^fRR TO CR TO RTRTO TO Rlf%, 'TOtR CRf*R 
TOI^ ^CRT TOR I CRRR: TOCRtfRRTR R%§fr (NH 4 N0 3 ),TOCRllRRlR R^RCR^ ((NH 4 ) 3 P0 4 ), 
RM^tRTR R%§fr (KN0 3 ) ^slrfR l 


TOT-^i, firo, s>R-io?r csifR 





































































































ips >IMW3 (CuS0 4 ) ftoto <bl<Wl5f«ill 'Q sltalW^T^J^s 

®R°T i 4fi> ^ s *1<ilc«l'Sl ASR ^ <p|<T<P^l i 

®R*t 

f*W-TO«I ^ fm Wt i CW: ^glPM blvjvbN <RTF©, 

-Sim « *tto?T f’fc^’ttWT, TOv5 TO?' CTOt « ?t?t?r CTM ft©f? CTlf®?H*r 

'vsf^'S, %gR e t ^vojlR TO®? ?|?t? TOf AS1 <^*t TOt CW: ijc® 
(CuS0 4 ), >IMW3 (HgS0 4 ), pM'oH *lHt*pl> (Ag 2 S0 4 ) f¥*t-TO*ttTO 2ITORF 

RWW W'® AS i 

oSsiSlVi'8 ?? fc©f?l?rTO^Rt? ?° I^P'Sii <P5il^ <p|(.«r TO 5 !' skill's**! AS i fs i y*i<p?iG e l' TOS 
to i ststs silt's to wti tot ?hhm> («uiu>*i) ststs tos fssrs csw tom 
to as i 'Sss atoms to% to tom Stctq to w® as i teStW'SrG frato's 

f^llii MS Skills*^*) i 

AS^ (TO OT TOtOTA fcp#R #AtA ^to, f*M-STOMS Wf W® Wt'f 
l>fA<Ft TO? AM l 

'Wl's'A 5 tW 


^tW: Atl> 'Q i£|Piv!j C^tW MS fcafs (f53T l.io) I 

^ S^lft G'alTOA ’ftM TOsSfsff© f*troFs 
^Sf*SfTO© AM Af^%T I 


sltill^il ^TOsS: TOfi> *JT§ (CW: Mg), STOT 
Al$«jlCjMl*S> 4fM5, 4A# ISAM, SlSS, "SlTO, ifi> SR 
R# %r 1 *sfs$ tos st stAts, TOSlA i 


*M%: TOStS ACS Ate I factor (to PiPlPl&H ATOI 

Ai^ksMfsA ^Ims ste i ^sts 5-10 to tomato 
Isas (^| to) st to ^s\ tos to tots csts to i 

(ASM TOP 1%? M ^k«T AH^I TOf Ate i CATO 

TOP te© ^ atoi top css aca west 1%^ 



t&«si ‘l.i'S: M> 'S 

GAG? MS (TO 



*o)lr 




































































































o$lr 


's wKfa <imM 


i'Jj'S 


'ctw ^ i to (Mm ^q ^t ^k*r to ^1^5fti^rt 
<K* WWC^ 'to G<plc«sl ^1^5 l<Kto tof*H> I to© i£|1%v5 Pll^l *Tt 
tot <#<© to*t tot tor "sijrtoftotsr tto? (to to) ^t ^st ctot <p*g'® to i toto 
^ 1 CT®T \q toto tolCTJ uifetfo towftto flaw Cto toiM to i £ft*s 
wto ^ettto ^to *ijm to tot fire® to, wto *iw ^ 

toto to toto c# c# tot cwr ^ i 4to tot w¥r to to toto fct®r 
wi tototoM tottoto^^U’fcto? ~sm towfa^ ctot^s wr i 
^ to 'sntto%m ^Wtfw 4te?r to ftftot to Mgcl 2 « h 2 to 

to^ I <*$ Al$«al«M toto toRtt tol? (to C<# i MgCl 2 

’fifths 5%|^© f|«T ’lift 'to' Wltot to# '©lltol tot's ctoft i 





^Mi>Pi $$ 


cto#^ «#fb? 

(^) HCl (*[) HN0 3 

(*t) h 2 co 3 (^) h 2 so 4 

*. 4 ^# totf NaOH t^to to# CtofH to C’H I to# #t? 

(^) c^w (*t) f^n%r 'to®? 

(»0 <toto#R (*o ton^T to 


Rd>^ 'ijpvtff *fa5 8*R SfCSt^ '5'Q* ^tt'Q: 

<rtfto to f*f<H5t wto to to wit to to *r# ft*r to i to "sit to 4# 
ctotfto ctor err i to ^snftor to^ ^t*it tor to i 

o. ^slfto ’ft ft*r toto "to*! cto#? 

(<F) tofto 4tto (<f) '©I3||fa«> «£rfto 

(*t) 4 fto (^) Hl$fij«> ^Ito 








































































8 . -s\wm c«h*hH5: 

(i) ^Pl\!sc<P £|*tfTO <PW 

(ii) %?<F «>| 4 mi 3 Wt%f Wt 

(iii) Csrf^T « TO*ttfTO ^ <#lfTO* TO«f 

to* CTOft*#TO 

(^) i 'G ii C*t) i 'S iii 

(’t) ii 'Q iii (*) i, ii 'Q iii 




i. ^ WTO Wt, fc»®tt$ TOR 's b4Wi> TO i 4*#R ^sp$* Rftil# TOTO TO 
^»R TO I TO' "Ht CTORT *tt%f TO’TOT C* *C* I TO#C^ TO^ CTO 
<H^I TOtTO> TOWTO TO? C#t TO* 5 ? I 


(<F) TOR ^TOR CTO to?r TO to? 

(*) Tj^sr <4f^s <i«ic^ #t *ro? 

(*t) ^ TOTt? TOUT TO i 

(R) 'S TOfiR* RC*fl CTO# *m$* TO 6 ! toR«t TO i 


?. ^fro tocro cto to^ to* wot to i TOtcro to? ctot to *tot 
TOtr® tor i RffaR frott# cTOt cTO, ^TO *ttTO*^fa» pH to? TOfro ^g$ pH 
TO i to# to TOR croR w <r TO ^ TOTO TOR TOT 4*# cTOR toff® 
*tot, TO pH TO i CTOTO TO? TOR TOT TO# to® TOTO i 

(**) tocr#to tocTO* r?cto (To? 

(R) tTOHRC? CTO TjTO TO TO? 

(«t) CTO# TO? TOR CTO 7 # Rtf® to* TOCTO CTO? TOlTf TO i 

(r) ^fro toto* TOroto to? <m tovs 'Q tor* TOro rrrr to? f?? 

RTOF® to i 








































































's^r'srarra 



'snf^ wiNic<m £H^©<p i aiilUtvo mm ^n?r, ^pt 

^ I 'OIIVJICK ll#9 ^ Stlffw «RIPW *1*H <F<Jt I "51# 

'ailwlt^ o®*r, *m, ww « wsr m?k i ^mr <*r#rc<F <?ra^ 

^rsr vBcnqhh w <tptw <f?r, *pf *m «sfc ^ii*ii^ vmj<im 

Jl'HufU^i (7H *>ptM ^Tt ^ i 


























Rfo?) 2t^fa *4in>^ *tN%J ^G'® *lk<l I 


, siifl5?r <uMjt *tt?i<r i 
^ifi^r pH 'sft'T wnm £Wf%r«r ^iit *im i 
■sTtft H*jt«Rr '^t^ c t, <p®iI<p«i ^R\ 'SJ0 ^R^G'fa c<pl* c t®T ^fat <mg\® *11^ i 
^f#R|v© *!tor?r C#fi « 4l>1lilft<l> <nt*lJt | 

«itot?r ^ iw c#^ tort *tm i 

£ft<Ffw 9 t^ I T, 2|iS 5 Sll<Pil e f, <iml* <iN° G^t*t«T ^fat <MG^> ’fl?R‘ l 

f*w% mm >iin»‘j*jt c i?r <m<H « *mi*m ^psfpr -^vo *n?w i 

pH c*wi?r to "sitfiNr pH tor Pii>vii*i c<w to "5#^ tor 

^SG'S *fl?TCl 


7 fS^C B T ^ 'Q '0|«UG1* 3 1GI> v » r l I 















































C'sNsI f% <! «'!(.'© *IR '5^ voiNIc^ ■# ®rf^? 

«nto "sitte m*M wm, ^rm <?$ *tMmt c«t^ ^rat *rmi*Rj i qfeiwM w 
^rat <rcs «n^s *tm Rt, ^©jwfft uiRiobm wq <?$ 

csiw i 'srtf^ ^rt «n^r 5 tt^ ,p ft«Tf 'stoic's *ttw *rt, ^mr c*f®r 

•Tt i R'©lii'©: xlfiwe* 'oil»ml <is<ilfv&, 'oiPp^i, sl J '®Ni> fc©t?T i ^ ^©t-^; »T?T, Rlfi*?' Rf C«fC^ 

<#R ^5 t£T^ s f& W»t | (£)-^5t^ 'aiRlyiS (RC5 Sft^R ^5[f% 

Slwilet^k shifts (CWT: C©«T, ’UPf, <P<H) I>k3,'©l’t ©iRsI '©iIr*H 'SJlt^ I 

<fl4$olM CTl=lt, \% OTRPR -sfHt '^I Wf WT i 

©iRsI 'oiRki^ ©iF© Sltiil'st^lii <4^ 'JTlf^ ’!&*? i 

^rt HMim»i £sr ^rt?r fa«t«t i 'snf^ 1%^ 

^ i -snte Rwh Rt^ft^s m ^?n <*Rt *rK 

&r <wf, ^m% <wf ^im •ntfti wr 4 ?r *wtf c#t<r»rn riw 

%*f <4^*13^ '5ffi>«T f^RSTR ft©f?T I ^ ^<p!o(.<P ©il«<pii> J l^C'Sf *pRs ^s?t Rt I 

■siififo© Rwjwh dw ^ i 

fau»ih £faR sRR *lf^5f ’Rt’f^t '*lta<i ’Rtsf^lt ^It <whPnN (Ca), 

(Al), ^BWwPUlR (Mg), 0*m (Fe), (Si), ’iM^RR (K) « W\%m (Na), W 

(Mn), (Cu), (Zn), (TFRI^ (Co), (^1 (B), '*IIUIIFh (i) 

qplf^T (F) i "snte 4lc4iwU, >IHWU, OPRsft®, ^ 4iHf>lillvi (Ca), 

'VJMWPWR (Mg), ^lf>R|vi (K), WlFbilR (Na) ^©J# *fFp ^ WFQ *frQ1 It ^It?f i 

■snte R*tWM 9 Rf< fl^rm (Humus) RtW "iRf^© i H^im witef d*vs, 
csrrt^T, fsR, ^jMt<w, 3f<f, c^r, 1%^, ^jif^r ^ ^rjrj «uiuioi^ 4 (Rt’t ta ’if^© 
f^*m ^f6»r wf i <*ifl> (R^© '*iw4i5i tort ^ i ^ fl^rm fr©ft ^ ^© 
A ^im £ir% c«i^ i 
























































































W 'srrt^s IwH V.oi to TOTM TOIt: 


\a% 




'o)C | sr<i 
8 (t% 


TO 

\(t% 



(TOTOf 

<?% 


fsaj v.oi: 


■sffto ton TO?r TO torn to tonto toi i ctoic^ 1% to 
si* c®?to ct ^nto TO crom to -D«iw To 5 ? TOs© TO top TO?r to?t -to 
to*t TOt TOTOFifa® ^ <^8r i ^ to^-to^ ^ tor to TO?r TO to 

<rtro to^»t i cro?rt <j*r TO TO to toiTOt toj «»Hfl><i TO to tos©i TO? 
tocroTOrton ^to^to^toiTO?! (^toTOtto^TO'^'^^ 5 ^ 
*I<r ^ TO to to i toTO TO tor «®ira "W "W, ot tof TO TOw 

TO 5 ^^ TO *TfTO TO^Ii 

^fH ^t '5F5t'Q 'STtfi^' '^ e ft?I C*ftfw '3R 3 ^ft?T'S *flf^ «HTO *TO i ^fffi 5 !' RS^h 

TO c*tm to *rtro to i toft^r c*rtfw TO ^c®r toihr ^ i 

-snto TO ^ «j|tror #t wnt ^®t? to?® TO «ftror #t wur ^c®t ^ ^ srw 
^it "siffR ctto ^to toft £tTO?r ^ w ^ 1%f§ wm ^ \ TO* to?® 
*ftft ^t «ftror ’tt^fMt ©tmIg'® *ftw ^ ^ 'st*uIg«i'Q cto tsto TO® ^rt \ <^©tsrat c*r 
%l%TOTO<r vaMJvsVi ^9*t«f ©R^ ^ft cTOfirm, TO <£$ GTOflflWTO TO^t Mt-bfr 
TO, ^ «(n?r to CTO 5 i TO1« cTOlfr (Stomata) to TO w 
^rot3 (tost ’ttro to?r to (TO wfw i to <ro toit >iki«R 
TOIMt TOrlTOTSftTO "sitTO tofTO M% TO TO TOtWTO TO i 

m*M TO TOM% ^ (CTO: *lftw TO< ^Rc^lTO, WiTO ^©Jtfa) ^ (TO 
W TO?® TO ^t i vq^PlT afc*T TO ^TO TOfW ^ ^ TOR RCTO 

TOf TOT i TO§R ’ttf^ »Tt sflTOT ^1%^ "510 (TO 5 < ^'G £t^cf <p-sic.vs> TO^s WT 


*oibr 












































































































*>|ITO« TO? 




3,G'®I *Tt I 

^to to to* -snte «fm to% to?# strot i ^i#?r TOm ^iwt? to ^ tost 
cw <#r tos© to, cro# to% to< ^ top^ tof® * i "Htte hi^iwh, 
«ifei«M to TO*r ^-'© 1 ^ 1 ^ to to i 


TO?T TOTO TO, ^#tf» TO TOTsT TOTOTO <ttpTOi TO TOl?r #fTO TO 

to i ^^tobi to 'sftfe Trm ^ "srite to to ^stto to tot, ^ 

stfsTO 'srtl^ TOTO (Soil Aeration) TO i £TST TO, ^T#tf» TO TO1% CTOtt 
"pic's? ®TTC^T? "5jf, '©I < i <f tl5 "Pics? ®Trc ,5 t i 'sitfTO *ihh<p*i (Microorganism) 

TO> i ^ "S^SU W1^1 g<I* W$ TO C3U& 'siim TO '©ifelGS?*? '©I'sjhTO, '©ife|G©?*i ^ 
<TOPT TO <?li>G^s *TO ^Tt i TOH '©ife|G'sr*i ’fife© «(TO%I V ©?G*H < P TO 5 ^ (TOS TO%T 



fM V.O*: ^#sl *tfc? (^) 'S "si#!* ftf%?T ^ (*l) 


TOtf <# c f® to, *it to ^rifTO to* itfro ^%^© ^ to to ^MH©tev© -$$ i 
v.o^ te ^t#<t to, *r# to topt to <p# c^rot to i 


to?it <arot to# tro 'snflN' *i€tar cro *nfr, topt #t to? to toto 1 % ^#?r 
^»T TO$ "TO, *Tlf% 1^ "TO? #TTO Ito^ *ilfi>*i *lftot <PG?l CTOt TO CT '^rfl^ 8# 
TOTOPf *TO 1^5® i ^<1G<P f^TOTO ^T S$$ce?h (Horizon) TOT i TOt?T ^TO CT 
*©3# SflTO, ^®tW TOT TO^CSth A (Horizon A) ^t frT TOPT (Top Soil) i <*$ J '©G^ ^PT 
TOsrr^TOTCTOTOT’tdTO TO? TO< ITOi <PW I^STOTO TOM TO< 

<*$ *®o$ to i <*$ 3 ro ^rsiiTO© '^ifro to< » ^r, ^rrfro to to!^© to 

t^TO *ro TOT TO i 2pm *©TO 'SI# ^TtTO®^© ^TO TO i *!#* %©tl *TO^ TOTO«T 
(Sub Soil) ^t TO$t»SfH B (Horizon B) TOT i 4 *TO TOTOT 9 rfTOt e f H^TO TO i TO 
^fr-i’i’, fwR, w-io^r csif*f 















































































































^ 's*fca , «lto *ttof at $irc^ i ^tfia ^©t?r ^fiSc^ ^fcceth c 

(Horizon C) ^«T i 'snf& fcsft a tot (to*, (?Kft?T ‘®rt^®T sikaft^ sltot «?!'©'© i ^ff f*t«Tf 
vojfiTvs ^n?\s a *fto ’snfiN ^a ^tto© a i ^fr tot csa ’rfaf^® to sfto 

<?f a*r tot ft©!?' a, extort aitoth c- cs «itw i ^ a*r f*i®rt ^5 tot cto> a*f 
'sjffia ^rt cto ma ^ »& 1 ^ a*r toi^; areata© ’ilaf^© to 'snf^ ^a *ito© 

a 1 ^ J '©G?!3 sfta Horizon D ^t ^fT toft ^Tf *1$ i V.o\5 Itoi wlfiS*! ^ 

’t^T (FFtot toft i 

tO.* 'Sftto StoUCoH 

« atsst, a to*a ^ f% a aa? ^rt, aa wm*a *dfi> aa a^t, th^ 
*iH af, <#? sac(^st_ Maia ^a tot to ^iito ^© a ^tc»t w at 
ato i tott to" 5 ^ to ^ttft, a? a-tot *nfi> i am 'srtat tost am 

M*ttoj^®rt c^tw i 

to( "sto 

to -5 ^ amfctojtorto am tot *a c tw©r^<ai 4fi> (^©lattoai^ towt 

to 


© 




W. W*\ ,s tf^5Tt c t ^ "51# Ito 'Sfc© a 5 ]* *flft Ilf'S I am ^lG'05| '©I^O® tot ^ 

to ^tfi> to c»ti®r c*n»r "snfim am ast mta© *a 1% mt <m*f i mt, ^m«r 
top® ^rtfim tot «resr mrom ^©r at to ctw to to ^©t ca't are 

to *tt i to *rm© ^5t*pr to to* am to to «rtw «a c®iat 
<10*1-51 a ic'©l ^IH5^ <ihlc'© «© i 


^ ^it5?f 'oiiw^nJ M 5 ^ ^rr ot «£ro5 Iwa ^?f ^<a w^a ^ 5 , ^a wr 
^ c tt^a tot ^Npt wmnr ma «Pt c^©iat 

■^o tor <?ito (?f ^ nhl«t® 1 ^l^lfiSc'® ^ c^f5 t*f*rf «a , «t1af at4s <?ff^ 1 ^ 
^itto «rtwT ^ lanita wv ^wrfifj, (to§ ^ a c t^»t 

^f, ^ ^ to 'St ^© torfw to ^a Itoar, to^ to ^rtfa ^rst 





































































































crr m i ^ <r rrr mr & cr 0 *f0 ~* m , cr^crt r*i r0s© toit ^ r i 

^©cr r*r st^R ^fRRFt %0 %f© ■rr, rr rsirft etfat's ®t«ih*«r©t ^0 rr, cr rr>r cw 
Rl^[ "510 &hhl<wi ■'5RJ T§*te0t rcr 'Sao© Rcr i RtR 6 !, Rl»[ R0ff© sjoihuTot ^]0 rr Rt, 
m wr Rt^R f*l<pv» <fe R i 'sHr , *i'©Ir ^iRCbWJ R5 RRRJt ^(,«^ CR ifl^s Rcs?r f*l<P(.v© %5R 

rcr, rir wr rrr v&^rrr rjK'® rr i 

*lf%R0 

*0r0r <10 RtR'twst r^r0rc&cr cr 0 i *0 r0 c&rr^rr% rirrj *t0r$ 
■510 0CR Rfi§«T 0CR WI R0 R>|«t '©1^'© RR, '©p(.«1 R£R 40 <11% R01 <0 R0tf5 
^<0ns <i0r t<0 r^sr ricr crcr rrrr, Rt ri^ r0r crrir r0 R \ <0 r0 

^rr rr rir r0r rr^crt Rt*j r0r rrr ^rrr rirrcr'q c^0 rr i Rfe <0 <0 r 
R^Rf (.'©NslRRl^TSftRl <0 R0R RRt<}M CRfcR'QRtR 4Rt R0ff5 '»h»(h '©llR>ICR RtCR 4R? 
^rrrkr r0r «im wte <0 r rirrr rrt rc^i <0 Rite te?R *tmtf « *0st 
RRttf (CRRR: CR*tR0St) RtCR* I Rt»[ R0R -SIM <0 R0R R^ttttRt'Q RRfRtR RR 4R? 
$0crr ^’fRR cr0 Rtw i 

^RtR0 

C©tRRt ^Rt R0 CRCRR? 4^ R0R SfRtR £001 RCRt 4Rt 2lgR %0 RtR^ RRIff© RfcR i 4Rt 
'©K.*1<0I ^liftpfl RRCRR RR 4R? Rl^© %R RRC«T Rttf© C«TCR RtCR 5 I 4<§! ^00'® R0^ '^'tt^Tt 
Ip ^ WT ■^ c ftt^TR RWt? W ^ C^ ^5H Rf I ^Rt R0 ^(M <10 
^1 Rt I ^tfp -snte RRRJ p0<1t^© WW®f ^0 ^ W10 

Rt vStvscn-si 'SJCR ^0 I R0t R0^o 'JRR WQ Rt? (RSRt ^TsjRRj^P 
SfflTF l R0^s '?0Sf <RtC*iP %pRM (R0 WI R0 0R RR RRfRRR 
^5fRR3J, ^RR0 ’RRf'Q RRt RRI 

CR-R0R0 

R0 Rt% <10 ^R RRft R0R ^50 i CR-Rfa Rte «tm Rl% R0 RR 

RRf R0R ^<R 05% <PW CR-RH R0R *RR CRRR I CR-RH R0?T <3<pft(.<P 

CRSR <10 s|NHR*vi^l «fM RfRR RRR R0 ^5 0RMRQ ^5 «i ^ RRR 

RRRRR WR CR-R0 R0 *p^ ^<1tR% i 

v5c*|0s RR SfRtR RR'Q RKR ^ £|<plWR R0 RRlRt RtR I 4R0 R^Tt 0f& R0 
(Peaty Soil), RR0 R0R0 (Chalky Soil) i 0f& R0 ^©0 RR ^R© fefR RR% CRCR; RtR 

































































yw, ffssR 

<7T <p|'St(H ^rj RR Rift CRtH 5 foR RRfcifR *tfRRM W (Rf*t RtCT 5 i RfatR'F® C®|R| ^ITR 

^ irrir>ir ^ "510 ri'qri rir i ^ Rifts® ^i]R><p<i t5RRR r*r Rtc^, ^®f^ ^*iht*is 
wn 4ft cw fcronft hr i ^Riftsp ^fwsrtf^ rr 4R^ 4s© ^stchh* rnr rr?f i 4t 
vjifD ririrh^ <sjv® ^rm 4R? ot R^tRSt <ph«i t&Rincn ^rj *|r 4<pi5i t&Rc*iift hr 
t%*m rhr £N4iw i ^fsf RfibRifts© rirrmir wn toirrj^Ir *rrrh 'vjmmPuhr 
*hm«i«. nftfc «itw l 

v.*.o ^tffcr pH 

W 'SRJ RlftR ^®F» tfS^K ^Rsft HtHRSS RCRt 4R pH l RlftR pH "SIR WlHl 

«nwr «flfl» 4Pite4, r#r hi farc*i* cnft cm\ m \ c#ir *wwn t<wis©§ niftR 
pH fHRt’fR rcr 4r "sir <\ -^f \st?r tR RWifl rcr '»i(.4iw> ^,rihh rI'qri rir i ^ 

C<Plwl 4Rsft «rR<i Rift Rffal <pc?l Rft CHRI RtR 4R pH V4R CbCfl CH*f R*R Rt '®I(.« 1 < P <Rf*l 
'©kc «1 4R pH S R^RtR ^HJ fiftRl'StflR RJH*RI SlRR R5RS© RRI ^sCR RRR ^RtER, 

CRRH: 'Rf^ 4R\ HR— 4R1 RlftR pH (t-^s R^T ^IC^iw? ^.RtHH CHRI ^RHjftc^ «p^i«i CRRH: 

RR, RtftR pH V RtR %^RtRR RRI '®Irc«i ^RlS®^ *flRR '5TCRT «p«ic.*i^ ^5RJ RtftR pH 
^®F» <|S^*t< 4H? RlftR pH ^RRtft R*HR ffifftn RSRf CH*I W^R I 

10.8 'Rtf^ ijRPfa 'Q «Ml*M 

ftHfl ^RRJfcR SstRRf RtfR^R«t CSfCHR I RtftjjRH RflR ’ItfHijRR 4RsftR RTCR ^llM<>ft 

R’lRR^P RlfRtjWtR 'SRI CRRR RRRR Rift, CR^fl (Rf*tR «IR WCHR. Rtf& tjR^RR^ 
RRRRi i|RR ^®|R5R ^TlRRt fRffife RRRR CSfCR 1 r^ I 

f*M-R*tRRRt« ^It^IRR^ 

C^RRt % StR, vailvilc^ CRC*t f^R-RtRRRT « ’jR’RltRR W#t^RtRR? (RRiR «IR RRR 
Rl’R-RtRRRT « ■*tRRt«P^IR ’jR 5 RltRRRW'Rlt^RlRC5 R^R^R ‘‘jjt® RR Rt R^I^Rt R>RtRT 
t£|R# CRM StlRRt Rt WtRjfRtR StCv5t R>CR RtRt RR I SflRtRS^I 2flR RR RR^ Rlt^R 
W^tR CRRt RR I 4RR R^R R^R%T 5RJt^Rl fetR RlRlRlR^ 1 r%R 1R Rt*0CR RTO® RtCR 
^Rv ^StR RtCR RtR^ RR I 

C5IRRT1% RtRRt RSRff© RlR RflflR ^WlR *Hl*H CRH R^» RtCR? 

CR^Rj t*t*R-RTRRRlR W RtRRltf, Isf?^, ^tPflRR ^s#f CRW ^ RRR ^1R, A 

RR«t, #lHf->!| RRCHR Rl'StlMl R^CRR RtRlRTR ^t^R RR|< RtCR, ^ WtftR % 
























































































i cw: , 5»# to wm tot TOf ^rfte Rwim fcwift 
cro cwr, to wr "s#^ ^w©t # ^ i TOfa ^hifoRr® tot, 4 fro 
^r to toto to wmn to i ^ wt#?r tott to csnfl^r '©ijiftwi 
■<uI<pg5T^«iI < si TOT QvG§> AI^Icsm ^ih^lsvs ^Ut^T, >iHTO ^#-TO[f^5 TOT 1 %s^T 
TOrf^s M% to, to ^\wm 'stft *rjw to *tc® i wto fi>ro to*t ~$m, 4 wro 
wr TOf cto tot to tot cro 'sftgro wms £ft%ro to*t 
TO TON<t> TOljffTO TO«f TO ■'TO i ^ ^ to, differ ^to wr ^#?r £ro 
TOTt^lfTO 5 *TCTO *rfTOTO #C^© <TO, C# W«T ^*ttTO t^f £tTO CWTI 

C'O'SfftH TO*fa ^swt 

TOTOfw ^TOT CTO <ft TOTOfw TO fc®fTO "TOW CTO ij#*rt <rt *lfNt- 
ft#TO *PG«1 CTO TO TOTt oastf^ir *TTOf fro "STtf^ TON<P ' l jTO To *TOI C5TO (Rn), 
C^im (Ra), (Th), ftfaTO (Cs), $v8mR*|| 4| (U) C'O'SfRfil TO< ^ OT 

5#?r ^TO©lt TO> TO ^ TO, TO £ft%TO^ TO* « ^jmtCTO TO't TO “TO i 

vSh>vi|(^| 5| c^srfwwfa wr *tMMs to TO i TOst toTO TOcsfa tot TO3 
TOJ*{? W<T ■sit*TO 2ft%TO TO*t TO TOTO CTO ^ TO i 

C©tW 1% CbC^ICH!R«1 ij#TO TO TO? 

TWINS' TOSf 

TO: CbMlMlRl ij#TO TOJ^RTO TO *£RT TO^I fTO <TO# SlfTOTO ft©f^ TOT i 

'©iF©r® *tf®r c*ro ^rt^*r 

^T%»t$CTO TO C®1TO W^ I #T TOKTO wr ^T% TO TOt ^ifiTO TO CTOflTO 
^ ■si# 1rof *nfro to<t%t TO< <tifro TO TO%© to TO*tfter ctoq ^ ctoq 
wtf% toto tot *fc® i ^^rr to?tt to- 7 #, TO#®r ^©nf^ ■roror tot w» 

®TtTO ^TOt Wf% TO TO TO i iTO TOt, ^ TO® TOfTO 

TOaro TO< <?I1 Ws TO i ^ Wt#?r TOl^ Wl% «■TOT TO*r C 5 ^ Bdw 

^It^sw, ^ wr ^topt ^fr ^iwr Tot wr, 's W ^#T TOwt to i wr 
^ ' i sffw "TOT ^‘It'rT *^5|\s| TOT ^rm I ^W TO«f 7 # 5 tc^ TO' TOT ^T '©T C^sITO %©t?T 
«r*TO cto c*t^ i 
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^ <TO> Wsf X C^T, ’ITO 'S <p?|«ik TO®f TOTSf^I ^ 'siItoWs ?ITO 

siTO "sitd TOT <.*p«u'© TO i >TO® CTOT 1^€t< ^spro «p^«iRll»i TO>,1^ crod 

TO ^d To TO i TO# W TO TO ^ ?Hd TO<T 

tow ^ towito TOd to tom* TOm ##n TOre *ttwi 

'0|(.1<P TO 4«1ITO sftW 5 , CT TOW TO TOTO TOW TOW 7pp|Pf -^qtH *MMtf*t 

TOm #TO ^id1 to to ^ -snd^ ^d i #?f TOre wf#tw<i TOtt 

(^ »IMIM ^id^ TOW) TO?T ^ TOMtlTO ##< 4TOTO -sud^ ?d TO 

*ftwl 

^ ^FTO$ to, wttot ^wilt toTO, to^nto wTOdtw, sTOw Tot, 

-sild^ ^1 TO*# ff#lOW dips S|^T V||4#fo$ <y<t*lM<| TOTQ '♦pt TO <TO* ?Hd<T 

vS^'si ^d to i 

TOw<t to^u, *nfr?r ft&t <it«sit% ^pjw c«t^ # ^ndijTO to® to? 'sjf, toTO 

TO i TOM, 4TO W«1V|C4 CTO >jR 5<M^1 HHN4V) #3t<J TO, TOt "sTOw (XUS dd W 
TOat^TO *ftw TOw TO® CTO^dTOTi 

to.fr wtfd *rw* c#TO 

^td TOtW?T 4*d wf® vj«1J<lH 3 If Fa* W i 'TOIW« TO, ^W, TOPTO fi#TOTO 
tojto <?i w ^i%r totiw, to wjw# strop trot totowiw "srid? dTO ##%r i 
'illWltM (TO TOTO TOJ TOimdfa TOUid WTO TO TO TO d#at 

•d TO^ I WftC®t *ITOf "Slid df®W C^TTT, Wtft fjdTOa, *T^fa TO# <2flW TO TO# ^S 7 ? ^ajtd 
^THT TOW 'Slid TOfift"^© ^11 "Slid TO TOT <*RT '54<i'©l «tKl«ftf*t ’sitd'a 

TO i ^TlTOT ’tr^tHf 'Q TO^S«T C^d, “W? CTO> f*IW-TOTOT WTdT "TO^ ((TOT: $L>'»lol) 
StdfTO® ’sjld^ TOdTO TO TOifli CTO?T TOl^ TO OT Wtfw TO «5*W ^tTO 
^®ll < p|^ 'o|(.*i«p fifM^lPi dw, ^T ^TO*t Xtsps c^d 'Slid?' ^TOTTO i TOI »Tt ^C®1 
^TOTTOTO WWTO^TO^TO® ‘'flWi 

TOWt*TTO^tdTO^*r 

■slid TOTO TOTO W ^TTO C#1®T TOTT '5Hto C#t TO ^ dTOt i -sHte 

v^ef^i \g xj^t TO «M»IWl v||>|<Stl^T| i£l^ TOt^TJ m?M «HTOT «fft ^d’ld'8 | 




































































































TOITO TOP 


*nflfcr totor to?® * p i TOsf’P^'snt^l^TOrTOmr c# - ?#^ ^hm^sw 

TO*f TO° (Pff© TO P I etfrc'© TOR CTOP *P <Pt®t %*fc® P ^T ®ffttf© <PC*I %«T 
d|<pfnc<p CWt ^iTO v5«(<1'©l ^K®, '©!*uftc.<P ®ffTO ^P'Q TOT TO I 

TOT ^TtTO 6 !® ®p[ ^TOTO '5#? TOT C#f TO l cpketR TJp[ ®ft?Rt fTOJ TO *ftft SHlR>© 
•tt TO® TO^, TO 'W^tt TOt, TOT PTOTO Ip PTOT TO I 4W5T CTOt ®p[ ®TOTO 

to, *hc 5 ^tT to pifTOr 5 #<t totto to m i m TOtTO «IMM>$ TO 

<TO> 1^«T TOtP^P^W TOTO l <i|G**H.<a TO TOtf© TO^ CT TO "5# CTO> TOT C<P«1C«1 

c*# *nftar ^tott*r <pw i ^©i^ ^tr ^it>p ^ito 5 # c^c*) TOi '5f© v © to i ^ toiig* 

"STpTO* ■>ici>'©* 1 <PSC'© TO i '©lew TO?T CTO TO ’P, TO°T, <?5®t—-sn^ CTO (PTOt 
TO TO TOTO ®RJ I TOt CTO Plfat ^5TO TOt ’qlC'H '©iIk^Ito P^TR CTO ^TT CTOP G*lRc<P 
ffS TO® TO I TOP TO TO W fi*©K 4TOt TO^fl TO* TOt^tfTO 
*tC® i <pIcWr *tlj*T *tp PRIcTO TORfl *tt <ic*i*i *tp TOcTO 15 <p TO i TOTTO 

<pTOtt®np 5#<r wm <pp to to <tt i 

3HPt*i<p TO^ *|Pto© <iv©fo frst<i PP <u^rP TO '5f& v ®, TO‘1 t®P ^tlw ^ll<M ^5*fPR 
'Q R.'S^h *ftf% <?* 1 T^ c f <M 0 © *TO I <K «1 '©l*' v f pf^TO© ^ ^1 ^ *Tf I ^ft®t W! 

<q«>i<q|-*i<p|*i) V 0 |(, 1 <P C^ITTOt^® *^??f •‘PW (7t?I, ' 5 IP *PC «1 'SflfiP '54^'sl'Q 

TO i stye's < 1 I< 1 < 1 I <1 '?PI«T ®P <p<ic«l v Q v54<ivs| ^ 1 ^ ®tPc® 

Pf®sJ 'TO Pf®^ *TO^ ^ITO m W ^f5® 1 

inl'oteTO "Sltwf TO TO TOt 

TO TOfsr, *JTO ^rTTOT TO 1 ^5]fw TO^t^r To ^1% TO ^3P 

<1<'©I c<pc«i t'sR ^<P Pc?T ®I®»T c5<plwl ^|v©| '©i«i3 (,<p|(.«il ^ <> fp ®llc<P *Tf 1 

ir a mllSM 3|t«(tirt 

TO^T CT TOPTO <lf^f TO'f, cTOTO fTO, $JMTO TOTO, fPt TOf^ TOt-TOR 
TOtPt fwfror toTO 'TO 'si# Irot f%^T cTO *itTOt *\9m TO< 1 c#P 

'St’f <p15m to^TO ^It'QTit TO 1 ^w^i PiPR> PlTOp^ «IIc<p i 4*R ^tro 

sfffro to ytoo wto TOf to 1 TOf «rtro 1%pt toito 
^TO 1 *HTO , »ttTO TO^P'sTOTOITOTOt <TOt (Fe), 'TOt (Cu), CTOt (Au) 

(Ag) 1 TOI^©*! ! «ltTO TOCSp "5JW CTOI^W (Quartz), »iR<pl (Mica) 1%Pt , #W TO*t 1 
























































































yw» ton 

^upt, c*ft3a1®r wf? TOfit 4 spirt's TOs? w*f i ^©w 4 wk.<p fcsR 

Gift'S? ‘'Ptpjf "TO l t'©Rsl *TO©t tolffo 'sthc's *fRW l 


v.i: <ptii' < pf 5 <il*iliH ^j^ln 


HK 

*tto TOtf 

◄WTO 

Oi 

toM&ltfc (Fe 3 0 4 ) 

CTOJ tafat'a 

o* 

^TOTO (CaC0 3 ) 

TOif? fcsfe ^ to%, pw, ?tm, otw « 

f^«T ^''IRC'T TO 5 1 ^ 

■^^TQ ^ "snto^ Sl’TO ^?I i 

OO 

croto (sio 2 ) 

^t5, 1^1% C^Q ^T ^ 1 

08 

PWTO <11 J*w (Ag) 

Wt 'Q «im "55T I'sl^C'© i 

o(t 

"STltW (Mica) 

faijrfw w‘ s nf%c^ tto tow i 

O'b 

%*ITO (CaS0 4 .2H 2 0) 

to^ « *iito ^©% i 

o<\ 

m*s 

WFm ^ to toi *fF$ ^©to i 

o\r 

CTRI 'Q 3*1 

»M t^C'o i 

Oc5» 

^tJPT, TO«ft, C*TC3aM 

^1^tow,TOR^tC®i, ^ 'Q totTOTOm 


*ito TO<?i C^® *rf 

*lto TO*ftC*lt ^TtTOTs uhlils ^t c<p»iW<pta ^?r i 'o|(.*i<p *lto TO*f'sTO, <ikns sNiil*i<p 

^R^(% '©ItlS <.<P®lR 9 1^»T to CT TO?} '©IciS C#5 W to l CWT- «H<p|$v 

« m&?s i ^ wit %?r «ito, to' «to?r tosm tow (^r togit 
c*ito ^#) tot ^ to tot^ %rt »ro *to to *tto??r to wra 
*tto wfi 

’^iPi'ssr TOTO5 <pl2>*i ^?T i3c,<p<pf5 ^iftcsrs <p|f^*ij <4 (.<p<p s<p»i i wf*f <p12>*i 

*ito n<r *iwt to '^itof to *ltc?r; fto^^r , *ito c#r *ito? 

TO *ttW Rt i ^tto ^Ttf >l<KXil TOT *lto TO 5 jTO (Talc), *Jt to toTO 

*ttom ^?r ^ tot to to, to&w *ito? to fjtat ^t mw® \ *\to 
*to?r ftto «itw i ifim cto: *ntstor qt^r tot si #t tot TOte 
'oic»i<pw| «n^r' 5 JTOt ©<pd<p <pw i *ll»m 3*1 TOllj ^n>(.<p CTOt Rt^fTO <plu>* *)(.'©! ^(/i 


^0>S» 






























































































iVl 


Rtfs RfcR Ir* 5 ^ i4fi> RR <4R ijj% ’Rq* RCR 'flrff i 


Rt^R RRNf 'RttR, CR*|M RR ’RE^ <3R? 4R Rtffl SfcRR RJRtfs RfeRi CRRR: 
wkiliTet Rf PiRi<pI, 'SflRlR fR^> RfRW RRl*f RIKR, RtR RRI %R 'oil on I RtRR <r><u.«i'Q 4R 

RRI ftcil <.<p|(.«ll R 3 ^ tftRt RtR Rt, CRRR: v s|j|Rl , H$.i5 | '0|«ufa,<p ^RR Rft'Sf'Q '0||c^ ) RtR RRI 
%R CTldS^ ^m\ RtfPt RRttfs RfcR Rt, CRRR: <WM>ll$B (Calcite) Rt £RtRtRR i Rf rirr^s 



c#m wr r!rw RRtctf TFt^r rhtf, Rf crcr ^RtR rjrt rir <*ifl> #t rrirr ^r- 
'ql^FsRfr‘5 CRlT> CR|T> $R5Rf Rt'SRf *llc<l I CRf*tR «fR Rfa'St RRttffo 'RttRf^R 5 R.<£-®.<£- 
^R '5TC*U RR, 'sw R 5 ^. R 5 ^ 0*^03 4R Rjf^RSR Re's RttR i 

RtRtRfRR* R<: RfRW RmiRftR> Rtf R*CR 4tfs RhJVlH ^RtRttftR %RR i 


v.o ^Rsmwt Stiffs ^HlRn 

Rt°«TftfR? t f RJR^S Stiffs ^MIRr RERI «I^V| RCRt Stiffen Rim, RSRRt 4R? C<itSlPlil|V| I 
RRR RRtfSf RR^5 RRl&R Rf®, W RM, RI^Flft, RttfIR «)®MR? R® Rt CRtRR 
fRR MR Rfaf®, <il^Rf^'3 2llf R»4 ^tRtfR fRCRtfl R«tl RRT RR l 4RR ®ftRttf!R CRtR RRR 
RIRR® Rj|R, RSReft 'Q CRc^lPlilR *1*i*W R-’^lR'S C^tR CRQRt RRs I 


v.«.* Stiffs «um 

tfstRRf 1% RftR ^rtRRT RfRR RUCRR $RtR Rf f*MRfsf (CNG) RW C^RR CRtfF Rtf®tfs CR 

Rim ®ttfs ^mtR # Rjm rict? 4tfs Rttfpsttffw ^ ^ from (ch 4 ) Rim, 
®CRRtRtRI RfRRttft®IRItRI RRttf CRRR: $CRR, CSttCRR dW R$d>H'Q RtCR* I ^ 4tfs®lf® 
RtRtRI RfRRTR RRRr ®$-®m$® f R$Q!ttf5fR, Rl^lOSH RlRR#5, Rlt^t^iR, ^rT^T 4R? 

RPrir RHR 5 1 

(£)Rr gm RC«Tf, '#5tCR Rim fcsfR RR? 2 |I^Fs«p Rim ^I'olw fcsfR RR ^t fRtR 

t%R W I R<K,l>til SJRRIRTRIW ^^RlS), 8||fl^4 Rim^sfRRR^S RtRRmt « 2lt%RR 
(R^s I 9^ RRR mR RCR Rt'QRT RtRRHt « 2lt% R^ CRRRERR RRR « RtfRR RtCR 
1>RS5 WRT RR l RR^RR RW RflR i£) RjCRt f^R RRR f^lRt ^R U|RR R^51 f^lRt ’R^RR Rt^R 
Rm CRRtRPtR R%f5 RR ^R? 2fR® RlCR « ^R CRRlRCRCR iRRJRtR fetR RRl< RlfR>4 
RltCR vq CRUalPwliR RfRR^S RR I RfR>W ^'»f^R ^RR RltmR RfR^ ^IRRT RltRfR R% i 


^pfr-^vs, f^saH, fc5r->o?r caRfR 



























































































<T®*T ’ITPT ^PI<P<PSI c f 




IwPT 



2f|^>Fs<p ^tlf^T 


f 53 f V.ovS: gll^fexp *tjm 


2H^R><P ’tTPf att^Nd®^*! 

srtffw ’Ijkprt 8 iQ»ni^ e r toratto, wfil> wt «itc*r ^ (fear 

tr.oo) I ^PttsPt® WttW %Ptf*f *im *lRf, (TKtW^ iRT Wt ^ I atflRIlWt 

ire® Rhwm *Prto i sftpito 

*&PT « C5*f W l 8NC5$ «tn^r C«fw «fHW WT ^T l iRT’RT altffw 

*&tOT «IRFt MHlen 'Q fifccSH <fw i stlffw^Ut^r 

wv w to tf*Ht wr ^$r i «r®s*Rr *tjtpr« ^w^rr (h 2 s, co 2 ) *]$* wt 
i arr*® *uic*rt f^sr^t ww «TPrP?t wr ^?n ^ w^ipt ait*® an^lw 

*\P\ 1^p*t toPT ’Um, (?0 ^PflPT TO1*H <RlT ^ I 


attfto ?um « <Ftwr w i 4?r w ^ ^rm ^*ipr i 
alRr *> ®t*f attfto *UPr $Sto ■^rtcsRr tow w ^ i wPitwit wwr 
wPrt ®w %*Ksf ^?rr afi^to *|jrt to i *t^wt srm <n> ®w aftfto 
f^*5, t&s*fptW <u<i^\s ^ i sflTT lt 1's<P < fll ^ ®Pt aft^lw ^UPt Ws ^ f*l* 9 f-®RNPTRl, 
ii ®W ^ ®Rt ^fP#f tow i 4W sIRf 2> ®t*t attflw ?lJPr 









































































































sitol<.*i 'ghlto ^lO'Sf ^JW© TO i ^lf% *1 '© < p<iI (t '©ft ^sftTO (System Loss) TO i 
'©iMcis mc*t ^oovs tjH <slC3> <ih<iK<.*i ^MlP) toiw £ll^to> ’em <imls TOf ^ i 

*H a lN'*r®l >0 »K51*P*t 

c^ixiom f% "stm to *\mlw ct aifto ’em ^in* ^t m, mttfro to i 
■sr^s sn^ffe? ’eero *itor to? ^)to i wm® wtm?r wr TOmro ^t cro tos 

*itm i ^«u<)h sii^Rxp <imiw ^srmttro ^rsr®' ^rcsro to^ to^, ernmestmt; 

4 to* ^*tro tot *itm m i «iw(.4 ^mm tot siuiercH » ^ ^tto <ttm to? tos 
^ HfU<iH 4t totcto ^smro to?t, *e m>iwinw>t. ^rsftfmr to i 4to tom to TOto 
*im *rm tom ^mm to? tofto TOto >icj>^h toss to* i 

v.«.^ cHiSlRisto 

toatfrom TO?rt *itof c®«t, toK *ito© ’ttrot to«t ^mtf^ *e?ff i ^tftm’e© sii^to ’etcro 

?ttt?t *ito© c’lcyiPiiiN'Q «itm> i cstttto 's Rv5u5«i ■*qi'»iR<p 'st’f 'Q '©fmmm (^.<t° (Trntrom) 
’Uttot to 'st^f to®t ^m^tm $itm> (toattoim? 1 ’ettmtfto, 

<.<pwiP)i, tom- tot c^icSiPmN • 

c*tt§ttom sttoiwt 

#r (M$ stm© cm -sfr© totom ^tototo to? * tottto (mro- toitoto) 
toft, ^©it mtosft TOrot ^©t TOmf? <e<x>iw<i tomt’it to ^ i cromj ^itomtto© 
<^©®t ’itoe s m^m to© to i £tm 8oo° tomtom '5t*mt3tm ^it?fto ^t?to 

toscro toom ^smtomtto© <?©cto ^rmtm toi to i 

e’e^ttottromrom 

(tojitom m*® ’to? ^ to# wt w to *htoi*w ^mto tom i ftotto© 
croTOjsr, tomsito tto toto tom stp < itoR e i ctoarfrom to i 
toimmmmra ^rm, cm, ^rm^irot, «iQo<m>, to toifw Mto's c’t^Qitrom 

■^JW® to i 


>8 

/» 

% 


V.«.« Wit 

TO«Tt TOit <Ftmt ^t ^to^to ’imto tot i ^ town ^ ^*n*ro 

^iro i ^®m ^mtrosm ^ to to •rtrotm (h 2 ), »ih*i*w (s), attorn 






























































































ivo 

(o 2 ) tot tocBiwn (n 2 ) «hot i wit <*rto toj to< to ^i«to tocR to RfR 

fill^Rxp ’UI’T ^TO Rff®t RRRf TO# 'stahil ^Hll»i (Fossil Fuel) R^TQ TO 

tot £|%?it TORt i sfR 0 G 0 fapRM w TOfto <WllMl sfgR TO, fr*RM, 
9j«ji 'Q sfR’tHf r^r ’RR£ft*a rcr <p*H fcsfR swits. i TO^tHR &5R 

TOCtf RW R#R gfTOt '©«itif1 ^TO RR i 4^»fCR TO RSRt <pl4tis ^TO 

to*® tor rt rtor to to *fcs m to* ritorr ?r*TO ctof *|jBitto fRto rcr 
RR I TO*! 5 *! 'S|<HI*I <pl4t*1S •''S3 'Ollwl ^R SC*I Rlfa^S, ^tCSSR i IC''®l isy^s *Nlc^ 
*fto© RR, RtW RRt RR ffifc (Peat) I ffifc Wl#f ftte*llt>l5l Wf ’to i RRRto® to 

to « *ro to to toRfto rcr rTOr^r wtm *tto® rr i ■wit to wot 
rr i cto: TOtstmto, to* tottor*, ^uRsftos to r<ici>«i *ucaiCTt« 

■Wit, Rt £tR M>Go toRR RRR TOR M% TO* 4?a *lv®<M 2fR &G TO rTO «TO I 
lR$lRRtR Wit £ttR Ooo jv|PliH tpttRt TO* TO® *F®RRt Go-b-o TO rTO 

«TO 1 totot> RReff iGo fitof -q^wfl ttj^lCRl ^flR iffS® ^(.41 w> 'R'sRRt Go TO ’to’ 
<pl4«l TO^ 5 1 

sttotwt 

^tcro rtor to cro ctocRR tow wit tom w rr i wit toHwn to 

tjfi* ’Nf^ 'silts, i TO# swl 'QC*R f# ijlsRv (Open Pit Mining) RTR 'sin# SfRl 
'f ? 1'»'^t tofa< (Underground Mining) i RRtR c f'5 <p<j«il<i ’TO 'fPjC&R RRTOto RW 

rcr vqto to toft* *tto cto w rr i ctom to cto RRRt c^tm m 
<p*it's»*iis cto Ircr tit’ll sitorRm ?ttc% cR'SRt ^?t 1 tR4iw rr®tr rrr 'ok)N Rto 
CTOt : WTt, tot RJ«ff, to, J ih<Pl<i— ^t’llw OTRt RR1 

RJRto 

C^RRt 1% TO, CTO CTO TOSf Wit TOTO W W ^tWlCHH >HCbCil (to RRRt 

riw» rr ^cSr tom 1 toift tocR ton-TOtom 4R? Rtroifto tot^Q 

TORJ1%^ ^Rett RJW» ^?t 1 ^TOtTO CRC*t Ir^, ^STOCR 4RCRt <p«i«il Rt RCR'S 

^jftoR RR CRto ^TOCR RRIRtR RJRTO ^ ^ 1 CtoR-CTO®tto 

TOR-Wtot TOR I'sRt'© TO° RstoR 'Q R^RRR Rto RRlt ^R° ^RvTO^ ^sfRR 
RRR TORt RRTO RtCTO I 


^oiSs> 
















































































































*11*1** ^fhlFta ■*(%: «ilc,«ilB'o sfl^tw ^ 

c^® *nw i ^ 'Q ^r^aw 

c^(m, ^[£Ri^, ’fife c$m- *rta nm sftff^ 

^hiR<i m ^ffca *nfa ^ £fwn^ ^r »ift *i# i 





( 2 ) 


*. *HCI>Ci| W *l%f C^t 3 #? 

(^) %T (*t) 

(?t) (^r) $*rtm 


»lM»tUM ^sm 

(i) f*MT^; c f w$5i 

(ii) 

(iii) 


(^) i 'Q ii 0*0 i 'Q iii 

(^t) ii 'Q iii (^) i, ii 'S iii 


Rci> 3 ’It'S 8*i? StCSf^ vS'sn Tit'S: 

cB#^ «t c tfw <m?t<inR -sitte c*M wi ^rr c^r "511*1^ 

ja v»|c«ll '5ft i i[ I 

✓i 











































ibr* pj'SsH 

o. ^ ill Ik's 

(*. to 0*0 «lto *N< 

(*0 tew wf (^) C5Bf%?r *Wt< 

8. C^#C®9WWfWl? 

(<f) « *!to Rto "snlto 0*0 *lto to *tto *to Rto 'sufifos 

(n) ^if®r 'Q to Rto 'snto (^) tor, to vq Rto toss 

P^st fi>i£|fi> 'Q vb *T? 8 ftSW 'S' 8 $ ^Q: 



<£. to*j< «ltCT? 

(*) X *at?r 0*0 Y *s£?T 

(«t) Z *5C?T (*0 Z *s£?W to 

to. *HCbCil WlfiJOs ^W*t ^ft, <4 "siltto: 

(*) tew wf («t) to£< Rhwh 

0*0 tow ^toW «hot (q) wffi* » 

^SR%2|^ 

i. ^pn^w ^toUi to* tot « tow *tto Riel's i ^ ^«tt^it 'a(i^»iw ^5 1 *to 
vs|v»|\sllv» Trtn i 'aM*to> -lllHtns 4 ®iI<pN 'srtto '^ c tttp>t cto <*w? tew 

to tow tolto^W I 

(w) ^i?ri?r ^r? 

0*0 toewff $h\L4 tefa ^r? 

(*0 <$*\<b4 'Sdflj- C^? *J?R?W? WTT^lTt ^WI 

te) ^pr's *ii§to?i 4*rfimr tog ctoto cto '*iww? c^mw 




Sj«I 


iffis *it'Q i 











































































































ffcsf FaifiJ ^ ^ <*R“ stst’jtf'llil I 


A 



fgar a ^ B ^ c 


(*) C*1^lfaillW #t? 

0*0 #^Hf ^pim? 

(*0 a ftor ^MiRfiJ c«fw ^r ^im ^ ^r? ^jwrt ^ i 

(*r) fear B-<iRr ^*impRr wa«c <%Mifin><i w c#t ^rteftt? 


■SJvslW 'Fft'8 I 






























^ hmi*m>*i sir^fw ijc<m ^itcwr <?rc^ i <*pft ijpfot 
etH»ilw«i «r^% wrsitw*r «r<(^R><i> ^njf^ w^ *h«>«i ^s w^sm i *tf^t"i?r 

«*!* ’sn^c^ hhi-ski^vi wr <*m sn^>R><t» ^jriH ^cif^ *inn«> 

*m *Mt* i 







































^ ^r^rrtTr 


• ^t?«TtW*f 'Q 'ail'O'efll'sxp I^GSW <MG^> I 

• ^<r w=t i 

• ^<T £ttot^, CSrt^Wft^ C#^ ^ ^#1<F <fffs|jt 

*ttMI 

• ^ ^iws 'S ^vs fiQSW W I 

• st<jsf% 7 r°^ 5e f^1«i v si^ ^*(4t%gw *tr^ i 

• £j^fc><si ^T?:'^ se f% f ^©1? RR>5j C#f*t«T ^«fat <p^G's *tt^ i 

• 9m ^\m\$ vim>ihivs vs *1%^ ^<r wut's ^rs? G*il<HR«ilij <*rc# 

<FfW <P<1C^ *tl *M I 

• ij^tn effete w% 9w$ mrn^ ^g^h wt?r iws cnt*^ 

<p^g^® *iT^ i 

• £tff^?r ^?wt%N?r £f^m%nst ^m^ ^ 1w?r c*tb&t?r 

<f><1Gvs *tT^ l 

• ?T??[Wf >IGbv©Mv©| TBtFtJW S&°\ I 


^ft-$.8, fwK, W-io^r OEff^r 

























































%SR 




b.y* ^rtoi*r c£W<# 

c^mt ^stw ^ft^t'QTiT, c®fc^ i 

«t®1<ll^ <P«ll<P«1 Wfa '®t?' Sf'ofa >Mg<P CStW l 

^T?eilcnc*t ©r«1<!l^ *|R^'S(.*1?1 2Fsfa <*T?T 'SlK^ «W%I K®T 'il'E’TC^ I 

^rtoi*t p ^p OT*r 4 <re £#l% ftwr %r i ®t«i<i!p 

<#<twi<r <Ft<rc c t 4 <7r*lT i «iM7 « sim, ^ ^T 

<Rfat*r ^T's cFf«it ot «n% ■sri^T's «tf ^*ite ^ v»t-^ ^®r wra 

<f(?h ot*it tw i 'oHjftw* #®^r fter ^ Tft^ i ijt^e ot 

Ita^iw «r?t¥ c#r P^r *H5t^ ^'srtwr'srt^r 01 ^ c^twt c^twt 
8C-8b-° (TFrf^ram *|W^> TUP^l v »Hil'lt< 5 7 %^' ' 3 T5RI ^t^t ^faTt C^f*t 

WT I w^slfw Wl?T CENT'S CENT'S stT*!^ *IW i 

^•TCt 

^itcwt ^jt 4 ¥t> *n«iR<t> 4<r? wift i ^im wi ^sfte 

<#r ^,'^'St^ \B4Vi'8i <ilvbiii, <iire wr^m i >iiH!dfc><H>k:«i 'SH<H^stft's 

*|R<1'©MsI Wf 4<R 'amui £t*RTFpft ^Jt ^ I WfcP %?T 4 

(?f pf?t ^®r W ^ ’SR pf?t l ij&b-b-, ikfcb-, *oo<2- Rfc?T ^T?^tWC*t £R?wft 
^im 'StHwit^ 

^ ^hc 6 ! (RtP ^ffsrfst^ '5f«f^|fvs<5 

f^[*f gf'oR *f\5£^ I ^eilcncp (R 

*t?i, (?tsr: ' 5 rc*rra', uw 

c?f T^ieT ^5(3^ "STt^ "wni 

«in)'»l«^ 

^itowr ^T%»m (fear s&.oi) 









































































































TO# •"qMR'* 'TO'G ^|HFs<P<pIc« 1 ^®t '0|(.1<P CTO fTOc^ I TO® TOft(.<P CTOT 
TOFttft TO-Rlf^ Mtol <{2% TO <1TO, TO%F ^3R#t ^tto TO^I 

ton wr«w <r*% toj 4# >MN4 to# win i ^totecro wr ^sRt 

WI4«H TOMM4 TO M MTO ^CTO ^#TO l%*IITO 1 TO* 

CTO CTO, #<F® f^TO MTO 2fR iVo,ooo C5$? ^ *W, ^Rt 'Q CTOtt f^TO ^%C>» 

Mfro CTOi 


TOT 

^ftTOM <R*t ^TOR TOT Mv«nk>u*R <5^# <j^*P ! t e f "WOT i WRl^Sfto <ltoTO?T 
'q»«'»>i ^TO*f toiT ^wt i to wr <jfsl%r ^itom cro *rro, *rt ^fi>*TO?r ^<l?r 

SR® 2F»R <.<p«us. I (3TOI <.<Pk*ll ^R>TO 4</q><]|WR ^ST fTO TOR <PS(.^ I 

^ tor msricto wi $to*r TO5itor to® to *ihr i 


*t% 

TS»5RlfS% TO *1% CTO CTO tourcto m TO-^itoi 

< 11 % to ^to cto *tior i <m cto rto$ <#r ^ to ^r- 

<1# TOS ®lMlft '5%3 «i<iHte TO *tTO I ^®TO TO>to> CWT TOTIR <1% 
2R® TOR CTOt TO, TO%F C^lft M TO WllfSBl WV WT ^*1TW TO® TO I 
Tsrf^ >iMf\s<p<p|cei<i 'sstf ^nf, M°«nkn(.*R ^it% e 1-‘ ! lf%^tsTO^ TO V«o,ooo (3^ ^Sfft 
RTOTOR TOC 6 ! ^TOt^t TO TO^ i ^Ic'str. '®TO% <lto©bR TOT TOtl^ <11% 
TOC'I RfeMtCTOl TOTTO; TOtRjto® <1TO TOT i 



TOR "5IC*IJ 00 % TOtJ ^<Hn*i TO 1 $p(to TO *TfflR 1>M 'SIR <1(^3 TMni 'TOR’c*! 


br>% TO? o^% TO TO 1 


RT?RfiRC*R ff% e 1-<ltoTsp%I TOTO5, *pHt 'S TO%t 05MR TO i®% 

TO "TOI^ TOtHTO Pl<pN TO CTO 1 $p(to TO TOR $$>% ^00 TO TOR <?# 

ib-% 4 C’ffTO 1 


TOjto 2 }to 

TOto TOM ^r<1TOR 8|f% 1R TOTO%r 1 MlTO 5 !^ ^-^b-° CTO%M TOTOT TOCTO 
5 %TO<H?R TOJ fcTOffil <<ft TOTOfiT i-^, 0 CTO CTO^: TOCTO TOJ >IIUN4 I*# 

O a 

// 
















































































ivv faseh 

ftoc? tor to i to?*?? mm to w^ptft, i^o tot t^iflft to c? *ifoitt 
2f?M f|«T, ^Oio TOT to m «lo% 1?%T '553 CTO I %C$TOt?J 1??? to^ *Nf?? 
totrot pfw 'silt's *if?<FHw ?rorttot ?t 4? wto? ???? i 

??ito 

?T*toro? torcstm ?? tot *|*wmh, ?p& c? #rt<ifTOij <#<!< ?? wt ??, 

^ 'allows »Rl^«TJ<lh TOt?I 'silton* 'S?|'©1*| W<3lFs<.'S 4? ?C?$ S«IC5. I 4^5t <4^ 

wror >ii^(jWH, $ji9c<m sil^wiw fiw «*m<mi> %to to to i TOiftetTO? 
?tfl5 (£Rf -^g (£1^ W**f '^%S| 3 'S TO^ I TO?*?? Cto CTO C? ?TO? *ttf?? 'Sco'sl ?f? 8£ 
ctoBttot? ms, to? r tor? ^ torero ?r? <w% tor? fTO tore? to i 

to ?f? ?^re&? test i to? to, tore to ^tro *i*wmh <??* *3? #tftoij ??*? 

RCi) <TO I 

TODTOt? 

<??* ??? ?f*«iltnt?? TO- 5 #, <J^? f%*?t tot £f5? TO TO?t c?w 1 ?t*«il<.nc*f? 

'oic«i<p *init's t£)TOT TO WlR? ^t'sl totre "TO *ff'Q?t TO •? i TOTObt? «Pt«i "sTO? 

TOPTO, tot W? 4?* Mto TOt srftot? TOW to, 4?to* TOt TOt TO TOT'S TO i 
TOR? TO TO* TO? CTOI to? TOTOt ®*° C?tot?tre? to ?re TO TO I crog te 
tottott (ofr 0 retorat?) c?rtot?t? tottre tol?i to to toltott to to TO to 
WTO tot ?? ^?* TO? TOP TO i 4W toTO to to ^®? to tore -gre 
tore to* toq 'TO tore tore? *rt i 

WTOl^wfTO to?WT? Wf TO TO StTO*?^?TOTOtTO toro 6 !"^ TO* toto®TOT 

tor? to, tot? to toi?t « terot? tojto TO i 'sitor to-TOt? tore? toi re? 
tos to, to teitro ?jito to, ?t totol% ^R> ?re? i to? ?ret ?tro®^ tottort 
?TO c?m#?T<i tot wro to* *tHi<w>vi to w 5 ?? c^s to i wire to? ?t*rore 
?*tot tosit^ tot? to i 1^ ^ «-8 ?ro ?tro ?to ?t*TOre, tot? 
to? 1rotw?«t tot? 4 cTO? sll'j'oh to ?1 cb^ i ^re TOtt^^ « ?t^? wl^hs ?c^ i 
4 >4 tot? ^ 'Q tolTO? TOt to ?re wt?t cto, wtRstt^ cTOt wt^TO 

to top f^to? TO? to CTO's ??rf?tolP to to?rf?w i wto^stfiw 
’rfroro? wt wjttorei? tot TOt wto sttTOtft c^t?-#?t? ^ ?re to? i 


^oiSs> 




















































































Tjsfcsm *itw 

«wij ®rj #&#sj ^iw® i ^witFt CT'STit ^ 
'st«i<ii^'8?Pi's *ltosbR wr ^teiiwl oo% #?t^f53jj <?rc® i 

>lftc*H 

*n$(jMi®M 'TO ®sm siif fe* ^ncat ^r’sr ®rr® c#t «wctiw TOfir *mr*r 

i 4 tog 4$ c®prt ®ittgr toito wrir i 

*.* A C8W*|fc 

et®!^ *lRi < i v © r i- 5 Ri J l s ® £|®R ^«Tjlii(.*is ®RJ ’if^s Intergovernmental Panel on Climate 
Change (IPCC)-<*BT >j»ulii»i 1?lE*ttTf (AR4) uplift, 'Sf«i^l^®tl»i'© £|®R '©i<.*i < p 

vhW <*R*®t to tocgt®^®^! *|fa% ®mt®r *t® >oo ws sit* o.s° c*mPuii*i 

<RC®t^ I ic&®i -^000 •>ll(.«1^ 'SRiJI v5w>v®| ?ft® 2|R)<1^W S.\r c®if*oftii5k 4»w wo&ts. i 

*tkt® to® ®fC5f <mc*P3 *lto fc 1 'oi(.«i < p ^*1 C 9 !^ i ifc«M£-^oo® to® ik 

w ii siws »br <2r to# ^nt ’mft to *r*n?F <n^s% 

«i« sif® T?r*r gw 9 tc® oa-o.vs 0 c^ram to® <?rc® gfcgi gRt ws, ^oo 
gtiw wj *jf^%’t® ^of-'tsTtsTt i.i-®.8° <R®iftog to®gt®c® *nori ®*r hM^i^ « 
CW* ^gg€t ®R3C®r gtfgg £fk&®f (RE® gfiR to§ R^q«N1?r Pi<pi5<i'©l 'Q ’SfNiPllt^ 
^gfcg *ftto £fkfi®t ^csf ma i ^fK c<piwl ctflMl WW 2f®T°g®ft ggjR (RE® gfiR, 
w <®ftgi c<pic»ii ®rsr *igtg <p<ic«i *t®^ i $oiro gfaig wj g^j^t&g vSw>v©i os 
to® <re® <?rc® grcg 1 gf®j gfg ®to ^i, '©kc®! gkniwk gc®! «ic*i4> twig 
<gf*tg ®m *nto to ®to grcg 1 c®rag11® wr, gnfM « ®tgt®g 1®^ w 

< 1lPic v ® c 9 !^? f^t® <i?.w ®ilRCjph, 5k«f»i, ^lf^c<p r i (3W5i sfPjsf®® , jc41 9 t 'si(.«i < p 
(.<U.v»c^, ®toc® ®f ^(tM £t®^ ^QTIt? ®TP*f^5t ^m. I £t»PI?®ft ^Pkf®, '®llR®ll, to?T, ^#^f, 
^jiURhih ®«rt ^rmr wtf^ 1 4 ^ ^ ^ ®m ^nait 

HRwH'o ^pot 


^t5^tW*Pk to^ 2tt®^ ^IR *TRt <RR ‘S#m 9 t® WffR I C®PRt 1% 

wmt^it ^[*im -w? ^iRt *tto*m® wum w ^it 

^1 (Population Growth) i <*lfi> 4<pfnc<p (RSR ^PPOt o|Hk «ic*i<p 































































































ifco f®ro 

wum ^RHvg i csmr 1 % to, 4 &iim tot fro^ ®®? to 

TO I^RR l <hs*llw CT TO? WRf ®t®?£ ®TC® TO TOtlft *ofro TOR TOJ 
WRf TO io fafa?H I if® 7 #®!??*??®^, i&G-o TOR TO (TOP ^ W?f 

^fro ®tro e t to®® to vo to tes to cto i to? to ®?to toto -to 

^’W TO? #W^ 'sii^s^ f^t 5 ? TO CTO i TO 7 ??^^*?^ TOW CTO ®t?TO?C*l^ ®?TO 
^ITO TO 5 ? ®IMlfit ^ TO^ i ®t?«f TO 7 ??*!? ^f*R TO? TO? ?T?J, TO, 

^®Jlf? TO^ 3<PG»I<( &lR*ll WC'to ?l?l <TO? <pjf-^^l(.* 1 ^ ^§TO ®t? ^j]R> ®?I 1 ^>M*??lG* 1 <l 
TO TOlTO 5 ?!? TOJ ^'g 5 ? 5 ?1> 5 T ft^TOTOTOt fcaf? <psg's fTO ®lMlft TO? <ii^fr <#® 
5®t|vb TO TOB*I l?^ 5 ? TO 7 ?????? TOJ blf«0TO TOTO 5 TOTO TO? TO-I^G^ TOTO CTO 
ff®?® TO 5 ?*? ?C® CTO i ?t?TO<?*t ^ TO <3®% ®^<®s? C?*t TO? “TO TO® ^s#T” 
TOTlfc ?C?T ?t?t? 'stwi gHffoxp >(lc^ ^5?? x »<i- 3 il <pw <3?*? TO? <p^l *(Ig^i ^5?? Imto 
<p<jc'© TO^ i 

TO ?t?TO?C*t ^?lf?® <R 1 $ ?f?PTOJ? ?ftTOt f§®? m Wm Olfli® H 

?T ^oo«l-^oobr TO«T ?f®1?I £?!?? oo f^TOI 5 ? G*j1i3<P l* 5 ? TO? TO®? nll^G^G^ £?!?? 80 

Wm Usn m op w totto? rrto? ^mpTOj ^?m sira to tototo 

^ItW ^IiHg^ TOT?TO ! l e f TOTC5 1 1®*$ fifl^fw iG^lG’t TO® TO®<| TO?®? ^TOt? ®1?C? 
TOtproj ^nrotf 5 ? to® ®?r i c®m? 1% ^r, to TOtwc*m wRf to 
H® r? ^«iIgig*i«i cri^ %r sfR io c®if5^ 'si^st, <?# i£|«r sfin i'b c®01 ®rrro? 

'SR 7 fv' ! ljT TO ^ TO TO®t ®1TOT TOf 'TOiIgig‘1 TOP*RJ TOR 5 (Rf*t ^5 TO 5 ®, 

G>l’J[C«1l RTOlf^ f^tpT *lf^TO t<iGlPl<P TOt <R® ^Tf (7 tC*R ®ITOI^TOTTO 

TOSf TOTO TO (R® i <pIg'st 5. ®R 7 T?'TO iTO TOltTO ^<p«ig<p TO® 5 ? 

■55® TO TO* TOJTOCTO TO® 5 ? 'TO® TO I 
<£)TO 2|?f TOft, TO 7 !^ CTO 4®flR TO? 

C®TOt >TO (R ^«?tTOl ^<pRg<p CW? f*^ TOT TO, TOJ%® C®^# TOt TOCTO CTO 5 
y#44*\ TO i (RTOt «flTO*m TO? fjlTO TO 5 ? TO ^ 4«TITO WRt 

TO ^ I tTOj 4TOTO (R TOTO OTW ’^sJTO't TO, ®R (TO TOTO 
(Rf*t TO, ^®? TO? TO T I? 1 «Ut <TO i 4 TO 7 ??^ *ttTOt ^ ^ft^Tff ®1TOJ ®lTOt ^ 
®(TOTO 'QTO RTO ®TO C 7 ? ^ TO?t Rf^fa 5 ? TO? RlTOtTO 5 ? i R%1^CTO TO? TO 5 !?* 
(TOTO TOT 7 ??^ TO 5 ? TO TO RfTOtTO 5 ? Rt TO?R (TO® TOTOTO TO? TO 7 ??^ TO i 
TOtCTO (TO*? WRf ^fTO TO? TOT? 4 TOT TOITO "J^TOTO (TO?? TO?® C#f I 

















































































is* 


TO’lJt TOll 7 f^fl c t (Urbanization) i ^t^'Q v s|l 3 ic e i «t r i 3 i° 1 *lTi 
^fror tot i ©r^ > i° : *t]t ^fror to^s^Ic*^ wj sfrsfH 'st r i j i° s TO' to w® 1 ^ 

^TOpit to *tc^ i tot TOtsfeW's wro*ijt ^fro to ct t<r toh? to ^s ^ i 
stifK totort TO?i#Fst to* x t^m^ ww&st ?fro wv to?t 4TOm toto-to^ 
TO^m to^ to? to wr TOWtcro TOtft wn to <rt to# 
to toito tot to^ i ^ tototo crorn to toc?# ^twt w top^to, *nft 

TOTOt^TO TOM TOlfW ^fTOt «ftTO #TOTTO HMMTO WUT frsft TO^ i 


%^»t (Global Warming) 


/a 

✓» 


£ 


to toto csif*to© osfsrat ^arcat #T '©t cro^i to tok TOft TO*? ^ 5 #- 

vs^®fH, l^ro, ftTO#, to? w% toi, wtwt fstt ^r 

^um to TOfro wt?ro TOro c<rc® TOit i fTO ^§5f TOtM <nro W't #? <*$ 

*ijMcto ijfr tott torito f*t^-TOTOt, figrc #^tor (to ^»jtf^ c«iw c«jf?rr, 

MlaperlMiJ* trot %stTO ftwf TOi Wi TO i ^s\ sfiftw TOH (CTO: 

TO#t% ^to>, TOm, TOtf^Hro to?, sitff^TO TOTOrm to) ^sjtfw *# i 
W^PTv^Irt ^fTO "TOf <llnkl, f*l 59 i-'TOTOf, t^aJCTO olRnl C^ftS TO^, WT fsR slflCTO 

ftsWt'Q C^W ^ftC^ i TOTO TOPT?*IJt ^fro W( < 1 * 1 ^ TO TO* i <4 TOC't siTffTO 


#to TOTOm tot to^t \5#-TOfltcro eiw 

<pc>( TO^, 'TO <pc«i <il^^c«i TO ‘ p tf%sjt c t 

TOTt ? t'® C<1C^*, &C«1C5. i "^ITO <4^ 

tsH "^r TOTO t^8TO ^t TOtCrr, 
vsf^fTOit tiw TO^ (Bi£) i&.o^) 'TO' 

Tj^ ®tei<ii^®tl»i'© *iiS(.<i i ^Rt^stfro 

’t^TO # *TO^ l^i SiTO 

*iTO, ^sUtTO ’H]P5^ CTO^ i 

^14*1 (Carbon Pollution) 

^sttot ^tro ^-^ritcTO ’ifror c i cros 
TOTO^ ^h*i ' t jTO <k.«i i tow ^tro wt^- 
^fl^CTO ‘ ! 1%t c f CTO CTO5 TO C3#r C^sTOT 
Wtc 5 ^ CTO^I 









































































































torn 

^.’^.'5 TOT (Deforestation) 

TORj tot TOfi> torff *ifro*TO wur i c®mr ^©iro$ cro^ <?r tohj tot r 
'5«tl'» "^TO ^ TO? TO^ '5R?RI I TORSRT ^fR? WT TO-Rlf®, <TOI#, 
to, to ^©jif? to ?ro & 1 R 1 I ^fR m i tot stf^fi> &ifc# snro* 'Q <w-]nj 

TOR TO? '8TO£||'©'®I<.<1 TSjf^s I 


i.« ^c<H ^m c t, afectw, cm*iR*iisi c#*t«t ^ 

^9%I 


fc.O.i ^Jt 

«T^|V||^«> ?t?«l!Wl<l TOJTOt (f53f b.oo) TO# fHIlfv)^ SlIfRxfr RRT?TO 2fR 

stfro^ tor <rc*r ctor r ctor wr w, TOtto^; <iw mri t^hw 

R# TO, R 'sm^f R?R TOtTO RRR TO? TO? I ib? 8 , to*?, toW, i&fco, *008 
to? ^oos tor? shiiwll ?rr cr?*R 'ok.*i<p r# to^ i itfH8 R^r ^ 'sitarr ^ 
c#f fl®r c? c# R?«ilwl Tjt^tro TO?? to ?f%?f|®r i 

tor sra tor <r? ?Rt to, tors; Rffro ijc*fc?? to?? #t? ?rt tor? to? crot 
1%^ Rfi>«T ?TO? TOCS- i R? RCR 'oi«ii'©>i TO# TO^ ??-?%’lCR? Rf? R??RR®T TOT 
'^Tt'QTTt l «in)'»l 1 ®?, <J®fj R?RTOT??tTO ?1R < J i l'51C c f ??-?% TOTS TO RTOR ??-Rtt’|CR? ‘ 5 ttfR 
*jR?RR®t ^Sf CTO I CT TO^ TOft ?<? R toatlMH TORtfsTO CTO TOT Rf? t? ?TO®T 
R?C? CTO RC? R TO? ?% 'TO ^«T Rfto 'TO 'TO' I 4RTO R$? R»tC? 
RTOmtRR? ^ CTORCSR TO?C? ^WtC?? Rf? TORR W ??-?% RTOR R?C? CTO 
RC? R i WT ??-Rrf? TORRC?? TOflTO? 'TO TO i TOR R?RC?C?? C#R TO TOItTO 
?r®«t tor? ^ft? Rf? ?sc$r ??-?to to R5re to r i toc®^; f^iK <£rw, tom 

’TO'^^i) ^«TO ?flto TO TO i >>il»Gdtvo<T> 'oil^«il 'Q f^TO 4TO St^TO' 

TO^ TO TORt Wlf^ i 

TORT <£$ TO SllTOR, CTRtf^TR C#^l, TO% « %TO TOtC^ CTO <R^ I CTO? 
TO TOTO TO't TO TOH^sjtW ^tfw *Hft TOTTOsT i ^ TOR TO 

(RC^ TOT C’TO TOT ^T% TOT ^R TO? *ttf? ?RTO^®T <ilv»|(.'® TO C*R, «tft R^*T ?f 
'5'Sfl(.«i<i ’fit? t£)^r 8 "TOT R ?? I R°RtCR*PR ?%? >3f*RR ^ICTO CTOf "TOT t?TO? TOT 
























































































ici)'® 


i ib'bo *r c«n^ Rt°«rnM*t ^ *f*fa® str vooo 

^Hl 3.GSIGS?. I W 2ft?f 2iKs<15<l^ '0|G r l^ 5 WtTffltn <1*1)1 fail^R Rfc*f «fi&G*1H <PG«1 (t%*R <PG<I 

om\$) t^®t< oti tor ^ ^ ^r?t^ fam trot 

rItor towi rt ^siwwim TOFt i 



fi>s) b.o©: <i»i)| 


*Ftt ‘*f1 7 i i T <K?1'G Rtft PmtqG 6 ! <Pl*f<P'fl 'ffsRt (R'GTIt RR I *3% *fP3*3 ^Gt^, RlR TO5 *3t3R, 
I^iG^iG*t> , si ir*, <iiPi*i <i'*»i, Rt Rfc*R fcf% fc»t?r <k*i ’ s rf s uc s r < 1*131 siI^sguR ^ni 1 

4W 7 ^ *IR5 *r3TOTt, <#3£Rfc^r WR c*fc vq^jFfl* ^ *tTO3?I^ 

wri 

rto «»^<<<iif 

R3J3 >Mg<p TOtR 4R? jiv»<p<iI% 2|Ft?f ^3R <i*i)|®rPiM> *tf^rR TOR^flf^ 

<HlWl (TO® TO 1 TOffiTOR «R®, (7Ht«T 'S I ^ 

<2#^pr cpfsut tor R 1 Rk®^; TO3k<R *tP$R®t wt^jpinr to TOsf^R 

'>1^G<llPt'st TO 'js'iG's TO, (R3 TO^T CTO 5 ^ 4 R?RtR RR RS|J ’ft'QTtf RR 4R? TO ^*R 

Rj^a <PGH 4<pSl *p«i£f3^ RRR3 (RQTT3 RR I 

<n w TOtTO 4RRR <R3 sh^R* to ^fc® R TO, cwi ^ 4R 

f*H1«1G e t ^1^1*1 <U<1' / ^ft C*T^3TTt G<IG^» *TO I <1*1)1 Ril^R 4R <PH%?f j 1*Hg<P «t»1 J 1GI> v ®*l'al fc®R 

TOt R3Jt WRIWlil TOR R5 ^Ft TO3 TO I Rlt 4 RtTO RTO *TOPt TO RTO 

TO I 

^T-^<j, fresh, w-io^r ostfr 









































































>3»8 ft®fa 

w *Tfat btc ^falw 'sitefa Rww 

^mfa^faE® ’ttBT ®fa W«tt Ws^fi ®fafa ^ ^ItW ttllefaW* ^t *lMI*lM 
’IBP^'t C^W, % nl'vol’nliJ, % ^ItW <lletln ^®f ^vojlPr fc©f% ^cr ^Dt ctI^1w«iI ^fat 
^imi c#rt ®m d^mife «itte^wqnri ^ iHibwn ®faj I»h®mi& ^ 

c*il<p1<i ^J^Jt ^We wl^1w«nl?i »fal?n» *l1 5 fa®Bn 

sptffaQ hr an®trt*!m 4?# c®H*r f^?TR «wj ^r i f^pr www 

T§m$ ^it? ’tscsr ^ cv^ ’rtr*® <Nrtm *nft, w»it 

^«i *ft iTfaBT ®f 'oflN^, ft*Pfo ’ncD wc'o ’tlw i ctIwI ^^15 <8*11^1 ^•ul^Pi'o rc®i "®*fa 
Bfafa^H VljBU WR^IC-M 6+lGHl W*W fllW^t l Rt*rt 4« ^Qij WMPdfa 6MJ ^V«H 
^It^fa ^T ^IS'T ^^BT ’ll® I ®1^ 'slc.'^n ^i4i»lG*Ul ^U toH* ^J^lt ?NC® I 

rt^t (Drought) 

«rtt t£r®f& iii4i<n4 «iiffo* ijrtHi , w w ■sitte *nfor ’tftsjM ^rc® >nfl» 
^f?r "*lrt <*faS ^ ^BT 'sjltSc® *1fa*lfat ^t *faJ ernk's «ltW i GfiH<il ‘si^wlil ^ 
*l*®rt ftPlfflSlBW HI ^|1® ^BT ®fe* *fat (Absolute Drought) ®fa *4F^fat 8 
^*®rt o.*fr fiftfifelGM C#f ^Mt® ^ ^BT ®fc® ^irt 3 !^ *fcT (Partial Drought) ^BT i 
^rtt^® <si*i»fal io BlfS <t fiPifiwIttH «f a f^ 5 1t'^BT®IC® *fat «lln «ll Writ's 
«o 1^T^t®rt »waM TOT c*c*l(fll *8 ®.*8 PiPiPiurt ^t^PT®W 

if *fat *jbt CT?n 































































*RT 'iHlhR 2 |I^F»<P *jc<Tht ( 1 m <&.o 8 ) I TO «P» 1«1 ^,* 111*1 <TO <ll?l •jI'tops 

^I^M'Q Re'S *il(,3 I *l<||<) *K*1 *llyj *R, ’HlM’JsT 'Sf*1J v 3 ^llPK^PlS <?NT C1?l I 

^' 9 PFf ^Jt^» "33T, c*jfl> <pipi\^llw^ 'SRJ ^5 fSjf% TO ■^5RII 
^firc*r %tot to m i %<Nif m$ ^ito <?ic*t ^ <itsrfato ^sitost 
C^NT Pto© ’ItC^ i ^l^lcwls S'Q<i-' 9 lf*bail»^c s i<i C^*T c'8f®il (^1^*115, 

tos?^, ^r, toit?) i totoch to wt^ m 

to^ i ffwr cto, ’ttot aws to* m <toq 

(*f*r to i 


<sr *i*t **? **t (x*\ 4«4lU TO't *cro, *m to ~sm %3to 

'©lh^l'3*t *W 4*? *lfolW ^tofF© *TT ^QTTf I i£R* Slt'WlS ’ttoH 

(TO C#T TOT'S ^"515# *to *tlt* i ^RTOJf * 5 l*C e t ^r*tfa<pp*f© vSfiiM, 

<£)*? fsR ^tto 9 1 )Ic ,, 151 sj'olw <il^®5f *il(,3 ^**p 'Q “J^p toi Swe^, *PC«1 

^fi>*ll<.'®s ^IRrW *)Ick?, c*<n> , *Rt ^R>* ^T Itoim RwomI <psI TO i ^il*edfts<p<plc«i 
fim <ro TOT •’jjRS TO*T* 'stmj *5* sMh© CTO[ '®i'^c«i ^ 4^T-Rc,*il 

(El-Nino) TO ^TTOlfjT 


TOT* ■'SRJ *|ft <£)*# '©IU'©»( *TO c t TO^. 9 tit^ I^CTO *TTOI l>to* *Ttt** 

®MMM« TO *nfar *5* ^TTOtftotC*to CTO i ^ *% *ltot* *tf**to, 
'S'stM (TO 5 ’I# ?!to (RTOt, *ttf* *5*^ Slli 5 *!* '©I'oM, 'QCTO *$(.<\<\ ^*— 4tS*Tt'G ^ 
'5RJ Rft i 

eftt tot, ^ drotc*f m crotto^ wa^r^ cro to? <ro^ to ^t 
tot *nfar ^ ^rto TO^to ^ ^ «I4 |R»iw wro 

i totoc*r sft?r tb^to i ^ c^pi ^ ^r- 

*tlt^?T ^ftos^T ^ sHsJfTO ^«ilwc*1 , *RR 'o|*i)'©^ '^R'T i <£RT ^MT 
*nto «I^s 4«Vo4*MH ^JTO I TO TOTTOR ^*0 *nft 

^*5*1 5 > 1 «^ '^T?«ilci*1 ^ , *R *^ < *p CTt^C 5 ! *CRJ l^ul ’IIck?. i ’MR ^tlf^ >ic. v sl 

^sPR ^SRIRI ^T% *llft ^GW<I ^SRJ voNC^ TftCRf ^ ^ ^TO C5^T '5TO, <?R 

CTto ifl^s^FlTO ^SfR (TO ^ '5|to to «tf TO i 


'TOT ^ITC^ (RtplT "STltto *11^ PITOTS 'smiles <TO I CWT: f%T^, 

^©Jlf^ i ^ 4«Tl^R 'Sft^TO 4 <sth®k '*R«T "5R 'SRJ ^>HR.vs <P<ic^> TO i (R^ 
TO TO (R TO© 'TOT to*nro C#T ^Tto TOT^R ^I, CTO: ^ m, CT^jFlT 





















































































j&'jj R'wh 

■51W ftfv'llfe's ^t C^» 9 ft^ I 

^I^Tt G i jl < PlG<l s ll <P*ll*l 'ST-Sj ^'Jl, *T 1 1-*i^l, TO^T ^t'H <PG3 *flf^ S J£3' C^f ^©t *I?T*[ J 1^*l 

W <Rt?T WQ >Ml$G<l> ^ l 

^Qm«Ig<I ^ Ci*f *l?t G»ll<PlG<l l! ll?l CF$T <K?1G5 <?# ^ 

<Pl*f<P«l ^Pl I 

&.'!>.'!> J lRc$Ph ^t ^f*Nte (Cyclone) 

*H$M>M lt l^ '*m “Kyklos” (TO, TO Coil of Snakes ^ TO?T 

^i >ii$csmgm*i >ijiGi5«ii^i5 ^ <ro <?r*rf *im, to^t wfto 

^srTO « (f^i &.o<j-) i TO^ftTO^TOTO^TO*r slra *#ro TO, ^«R 

<?nTO >h$g^h <rt <r?t i #3Ft ^f^iro ^rat <?nTO >ii^«»h ^#t, mste® 

G>li>lG<P $jlf?lG<P*i (Hurricane) <£R° ^2ff£5JiT (Typhoon) I 

^tv^TfW'f^ 'S'SG* <#», lifwf 

TOtt’W 5 '!?' ‘4^?'TO*IK?T <pIg»(«i 'ail^fos 
4TOt Rhwh i cTOtf^ 
w«TOi TOtw*t >i!^igh?i 

W\i '^f%‘ s l4 (Ft*t l itS'bo TO GTO> 

TO *tw £rtn (to TO TOTOg*! 

>ltoH TO® <£RTO l TO TO ifc'bo, 
ifc'bi, ifc'bO, ifcfcfr, i&So, ikb-fr, 
ifcfci, ^OOS 'S ^ooi!) TORI >ltoH 
fl®T £t® ! ra?^ft I 'SC^ ic&SO >llG«1fl 
>ltoHH5 WlC^ h<IGI>Gil SlTOS^ft 
>ltoH ttiTO <3®% fsf^s 

9.G<IG^ I ^ TO5 £ft?T <2" ®1**l s SfH^lf^ 

^5% i ikki tot ^kus m i TO 
8o ^(Wt^ *igSg$, i ^ooS 'Q 

*oo& TOT?T >ltoH 1w (f^| fc.o'b) 

« ^#TO® TOlTOi io TOfa « S TO*T CTOTO I ^5\ ill^lGH TO 

TO "Slt^ ^5% l 4 Tp hl^lGH *I%M %T £fm i.S 

RfaiM 'Q 'boo fviRlilH 'Sltf^T l 



f&3l &.o(2-; 


































































































f^aj fc.o'b: *Rre 

^lltc^M TO®t « TO% 

c<ic^ ^R> ^ 9 lafa ^wa, aft <£\ j i , Hc<p ft’atfta ''TOt ' 3 T5?5Rf*P *T?f i ac<i re ^F& 

to*! -*ii^y»H w ^ ^ TO? ^ aMTOT i 

TOt<Ha >llt^M baft ^a TOTO aHTOt i>H° (PP^retTO ref*t ^Ca ^ i T^aTO*!® 

to tot wt 4t ®mM fwn «rtw i ^s*a *rift 

"WT ^*tre re^PT ''Sf®T ^ e tm ^fft 6 !® ^ aTO < 5l* f ^l x a < 5G r l'?l ^[*a 'vaf^ fairer CTO I 

(Pf TOC 6 ! ^tapT ^3<® "TO lif^ <ll < ^'»<l»l TO^l ret® TO, "TOT TOTO®T TO 

*ft® ft^olcTO pjf^5 <Kf11 fTOTOf ^R> 5.0=1 'TOfTOTO TO>PT CST^Tfr^T fp? ^SJTO, '*Tf <llafa 
®mtTO TOt 6 ! ^?TC® TO^® ^ka TOF TO? ^jfi> TO i <sfc sfifafa ^ 

^sTft ^f®fttop TOtsro re 9 ! topf ref*t to i are toisto re 9 ! re*TO fronftTO ^t are 
®itc® ref*t tot ctSic® >Htt^M %ro to tot to i <n ^iw TOTOret toto '*tf%*i# 
>ntc^M to% tot i a^re TOtrere re 9 ! %r re^re ^ fronts i« i 

4TO snsr TO, retTOtro to rere' re^it TOrere f% rero ^*tre TO^? TO reiTOft 

TOT 'TOIw* TO%ft ^T "#? ^I%TO a|\ojifi *|%*fl^t l liR# ^T •’ll^CSPH'Q ‘*t%a (PPtlfj'T 

■*1% to<f tobt TOTOfw retro tot i ®w cro§ »iitcji»H TO> sn^f®^ ijrere, 

alt 2tfroT< TOT TO TOfaJ i TOtf® TOlfTOa TO5?T ^TO f^FlTO TOTl®lt® (Agl) 

TO* TOrefro* TOtrer ‘^fro *nfa® #5^ to ^PNu??r 9 tfro 9 rTOTO c^TTOt 
'^eT v s TOt ^rere^ ^froreTO TOt 6 ! ^ ftwtre "TO? "roft i retTO ca^r ^t «i»uhj 










































































*i»ii*iFi4 4ta to ft*m 4*t* f^»mr 4*t ** i to 

2|^®* ?ftC* ^**f 4*t 4TOI^ <||*a<lf'sf' 3 <P ^*I \©|^t «1 4*f CTO *ttC*? 

^Pfatc®* £rf4*i cw 4c* vii^«( gfM *ftR»n* 4** *ro* ^wl® 
4TOT* to *pp*t w 4*c® toi »ii$(#m *i ^pfac®* ®iiw4fi> tow ft4 tot 
TO fift* I ®ft ^f® 2f** 4*tt4t* ^5 TO TO^® >414*1(44 £®f* TO® TO I ^PfaK®* 

w 4TO* ***m to ft*m ®ttet*ro *fro c*s*t* 44*1 to® to i 

«t(, e ilK^I'^ W<Plc*il^ 'st*u 4®tl4l* *t* £®f* 43l wc® *tTC* i TO TO C^NtC* 2f^* 

TOTO otto's ^rf®* *tftro tom w i 

^p4® CTOtTOf* TO *TO* ^Sp^^f® iTO TO i TOttOTH WM 'Q ijflft’t 444TO 
TOW 44 *f?TOC*t C*® tTOF&* eft* %CTO ^C®ITOJ^ 4^f® 4l<4W ^ 

1 4* ®JT'3®t* 2ft* 0^.000 C’NK^IC^^l %*^t* 4*1141*1 'St*1->1<.l>® # 1®l 'O|*1jl*0 4t®T 

TO "TO i TO »lftc*M ‘CTO’ *KTO*tC4 TO® TO%, TOTOt VW 4TO 
C4S*!* ®*t* TO H TOl* «IW>R«11 

®I1TO* ®rf®*lf*ft® 44ft 2ttff®4 gc4t*t TOt 4tTO*ft^t i TO* 6 !® 4f2f*T CTO C* TO* 
C®®* TOW* CTOt TOMfft 4® ** I TO* 6 !® 5*m C4tW (North) OT TO TO 
l4fTO* TO TOH CTO CTO toTOt4^t4®^**i 4^ 4C® *t®tw* c**t *ftra 

<t(t cto vo troiftTO* TOt to to i 4c®* c**t *ftra ioo 1TOif*TO* c#f to 

4§TO iJtTOl TO ** i TOtW*f ^lC*f«4l, ^C^PlUl « *lf 5 l*l*^ 1%?$* TO4 WC*$ 
I5c4®l TOt® TO I >5cTOt* >MCbC*l TO4* fro To 4ft 4C* TOt TO** TO 
2tV® WIPWCWs TOi TOc®f*mft 4TTO ^ ‘Tonada’ CTO, *t*®f< 
TOIt Thunder storm *t *If4® i ' 3 Ttl£4tW* *C®t T5c*tc®t* CTOC®^ 2fl>© C*E* *t®t* ^pf* 
TOTO 2t*tft® "5* 4*? 4*TOt*fC**t *fC® ®t***^ *ff?TOfS5*f*t4t*** I TOc®t*f4®t* 
TO <pw<p f*5t* 4*? frNj <t-®o ftsOTlPftl* "TO *ttC* i j iIrcspI(.*i<i *tC* TOc®t* ^ft TO4J 
TO CT, *I^CTO ^ ** TOC* 4*? 4ft 4TOt* TOt® TO TO TO(®t C* 

CTOt^TO^^fftTO TO 1%?*tTOI® TO® TOi *ftcTO*TOt TOc®t*^ 
*t ^fft TO ** i 4* 'TOT ^*3 *t®t* ^■'TC* *t* 4*? ^ ^j*J ®ft**tT ’jdCH* '8t«i3^. 

%$ 5 T *1®1* fft 4C* ^I*C®t* ^fft ** i *T§TOTC*t 44ft 2t«niK<plt iSwwl TOI® ^IC* ic&Vfe 
TO *lft4^* *ftft*tC® 1 (If TOIC®« TOT U(4®l* ^TO* TO 2ft* TO4^ TO 
TO%i ifcSfr TO CTO 4** < #®' 1 *t®lfa4 l?C«tC®l *t?TOC*tTOt® CTO5 1 
TOW^T* ®W ^C®t* TO 44ft TOt TO* 4ftt®T TO ®t4t CSfTO C®**t 
*t*t*i ^ ^?fc®tc® *t®tc** ’ifro^t %r *ftt* m ®88 frotf^t* 1 cro^ ^?fc®t* cw 



















































































































*|4m»i f%°^t 7ft, ^sit tw ^rt^tfsr 2t*§f% <?TQTrr ^ \ 'sit; 

iffc fofe ^5 <Ut«f >i?H<l|4> <£R? ^Sf ^ l 

^TW <£R? C^^^PlR wit <PM ?m <P<ll 'St^R I 

&.©.8 (Tsunami) 

Tsunami WMlft ^ i wf Wt «W Rift 1 wf C^ i ^WT? wtf ^5®It 4+M4 
C5^ i *£|fl» i£R5fi> sltffe TjTRH i ffepf, ^t73t#lR<t ^ffe W? 

RGsrstrofe 'qfrn ^ ^ i *|hi(5im» ‘ s 3 ^t% sitffe few 

^ijrfw w i wttw w* rncw ^wcw cst§ *m rw rw< 

^ feo W, ^*R <?T*ITW 2fSS5 'ffwpf W I <71^ «F¥ fcw 

r^gw *nft R*im M$ w (fear b.o^) i <£$ gM wji wft 

^Nl^im, w%gfe w^wtEfeiRcwi <*$ofe« (too <$& 

Voo - 51 %t *fe ^s RlEt I C?1M <£$ tlfe* test 'SH3T ^ C«fW ^ *fe 

«it^ i fe> ffe fe> Tjtir, 'am test <\^ot> «nc^ i ^r cife* 

<£W -siNt C«|7?F *lWfir ^9 ioo -51% *fe ^s *Hbt, ^tiR ’life W*fi> 
SRtW TOtBfe ^*t CWI ^SpRPlR ^PRlft cgl^o ^ ^ CTCT ^qth^ 

ioo ^5 *|W ^5 ^a ’llW l '£|®Tl<Ft Stiffs •‘P^ *IW l 

^7®^ va«ncic *1 ^fwp| ^ ^?r i c^ 

^ fegrsf ^ ^nfe C’fffe '«nfet StTSt^R I ^PRI$^ C5^ 

vfim'Fs wif sim i ^008 ^ few ’wwncw 

WW W# STfffe ^ I ^fHlwPmW fkw 4lfe>l4lf^ «lw WlWBRT 
\®«iti(.*f ^c?i%r 5 lBR<p ^fwpf 1 ^.vawi-iiih c?f5 'Q c?|^?r & ^sTit 

i£i^ 'sn?itw %r c^t w 'snamr 1 ^ wr *iRhhlw^ 

^\m ^RJ ^ic®flw W CWI £R®T 'Eft’l ^jS^W 'boo 'STl^RJl^t 

(£)«1N>I?I 'sfiSCW W 1 ^ '»T$tW WT ^hgjR) ^ ^ ^1 'st«i^lPk i 1^*tH 

wwtft '»«H4 c^t fe «<w fe®r cife^ ^i<mw i>i?ife ^fe 

fe 1 ^ cu^ -si^rjTO fe ^•HiwPmr, - sn®roif 5 mr, M*m\, «iw, «ift»ui®, ^i»flH 
8i^ ^p*r-*ijf«Tf% c t ^f^mt ^ife c^fe, wRiPiiii^ 'sii^h <?H # 5^5 
w 1 etwii^iw fe «ttcw ■sn^r ffe w 1 ^ ^iwPiiim jjwmn 2177^ 
ffe ^ »iw 1 c#i (pfi^ ffe ifem 1 ^ifwo erwii^iw 
^1W ^ C^ C^ fM R^l»i ^ C 9 !^ 1 fk’l ^WtWstft ^ 

o ^ilR<il^ cmft 8|fir Rfe ^ (fe 1 erwlb^wn ^t^ >M(Xii c#t ffe t 5 ^ « 







































































































































$po 




Rtf, rt^r i toR^tt «mc*h, 

'sR v »l £T¥T ft«T CR 'stR ^IGR 5 ^R£» ^RG'a fasySl RG® m l 4^lv5t 

<pg«i cr t^pr ^tfRRtR "Rl^R PiPmR ^r G^ifi? %r >iIg^> rr ^fwfR ’INrmRr* cririr 
rrIr ^vsh*^ i r^r 'srgrgr rjhr 3 «t®GRR wr 4^ml«i r^Irrtgrr r^rrgRr 
R< pRyr r R1?' RhfwifiS <#<© ^c«iIg.^ig«iI rgr cRgri Rs*1*^se*il <jg«igs?r, RljR r»gr 

WlTRGR tHlb«1lbW<l 'V|HfB<n Mr R^Rtf® RGR; R^GR '®RrK' 9 W^tW MlbGR % Rfov® * 1 



f^ai k.o^: ^-Tffsr 


^008 rigrr fera ^iifc rkrigrgrr (rrgrt ^rIr i ^Rf \r Rtfe RteRtR 

RRR ^ilR \sfR ■*!% ^fRfR 1 Rl\ s ilG | 'TG*tR R£*tHRtRGR i'Jso R 3 g®i|Ri 3 I?i RR 1 *® 'SI'R^Ir RtfR i£R? 
i£i^ ^r’l'ol?] ’ 5 n 1 % rkiIgurg* <p<i®i grw r^ <pg-si Rtw 1 'iR sc t ^fRRH «i»hj grrrg 5 'iI*i 
gegr •^iRg'o rT^iIgigRr rMri 1 ^^rtaf ^R^gr cr rrr Rt^ rrT i|RtR 

^gr ^bft c^f^r RtRt ta%r 1 


iS'b^ rigrr * 48 i®r rgsrtrrtrgrr ^mrn^R R^rffr® ^r# grgr ^ ^Rtfr 
rkrigrgr ^rf® c^R%r 1 ^®rr <wnr 4 <r Rf#®t ftRR^p; rarr* ^gr% 1 4 R 
r^igr uirrr ^R®tm RtfR rM crg® r^rir cr & rgr%, r^® r^® crIrr 

^G<1 Rf GRR 3 RTR ^jfsGilfe.®! I 

k.vs.fr (Acid Rain) 

rtrirr^® -^rfs RtfRR^t i£tfRf^<F 1 w im w crPt RfRRtR 

Rn)»lh RtW, ^®RR ^fifw ifrfR^ ^ RGR I C®tRRT R 3 WtR, ^G'S ■# #t i£rf^5 










































































ijtRftRR rkr rrrpt 




Rlt<p? J il s if*p'5lii<p 'Q 'dsjiy*? t£)1^5 CRf*t RIg<p 'oi' v f Rl^lcR 

<f|fRW RtW I t£)1%v5 ^R> Rf?TCR£*t *jhN<P ^foRlRR <K3 I t£)t^5 ^R$0© ^PlWSI 
R% ^f?c<ii*i%T ^C*i<P Rt^ RtR RtR I i£|^5t R>% SttRlW^R ^RfRfR ((RRR: Ca, Mg) 
4^^^Ja^^^RtfiURWRtRRtR,R^ wr^^itwrR^ gf^Rc^i <£i1r\5^ 
^l<1U>C«4 (Rf*t ^%SR© "5R RtfRR’PfR 4R° WRW £ft%R^RtR 1 C^5t5T?rr WtR (R, RISC'S i£|tRW 
RtR>CR pH R-^R R>R RR I pH-4R RtR £-4R R>R R£R <Rf*lR «ft Rfl^R t^R R$ ^CR RtR I 
vs^R Rf^ ^RtRR RJt^s "5R I ^ CR<1 Rt CRtRt 4lRt35R £tfc R?tRRR%T I 4%®R 
Rtait (Rf*t ^CR <$!Rt ^HfafwU R*& ^CR CW RttR l *131 MR 'SHJ'3 ^5 ^ R>fc><M I 
RftRflRR ^fr® « fRfCTR RRRJt, 'Stft'SfRt « R^sf *||RN<I> (RttRR 

RR^s Rt£R I 



^1r^5 ^R> <r>r rr? 

''SRJ £||^>f\s<p 'Q ai^-^5 ^ RRR 6 !^ ^tf^» I £||^R><P RRRR^CRlR R^f 
*TOlf*tfRR *>ffJ^RF©, RfRfRR, R^RPs, Rt^RHtR RPR ^©#F I ^ dRRttR RtWT Hl$(SlMM 
’aran^S 4R? RM*p|R wrt-R^|!^ RltR (RR "^R, Rt R^R RFsttRR ^WM *RR Rf^R RtfRR 
RW t^Rt R^R RRW R&fifr 4fRW 4R? RMfafcR* <<ltRv5 Mr RS^R l <£)R%ttR fR^R 
f*I^R-R^tRRtRt fRt*lR <PCR R»RRt Rt ^IjIrRjR^ fR^ T&SRftRR (RtR, ^CT>R '©Ilk (Br c&.obr'), 
RlRRlRR, '5|^R#tR 'pit ^®JtfR ^R CRR'S RtRRtR Wl^-'il^ll^ CRR "RR, Rt ^U5 RfR«t^s 
RR i£W ^R RllRR RttR ta 
^R> fcsfR R^(R I 

4RR CRRt RtR 5 ^1 r\ 5 R^R 'oTlRttRR 
"#t # R»R%R «ltt^? (Rt^§ iR^ 

^RtRR C^m RJR^s R»R«rf CRtR 
R%teR « RtRRRR T5l^- 

«T^5 RjtR ^sfR-^R, (?RR^ RJR^ttRR 
«ltt:R RSRRt RfRtRtRR R*tR RtRRRR <3 
Rl^cSl06fH ^ R*£R iRt^s ^(RI RfRtRR 
Rtt^aR 'aRRR 5 (RC*I^ ^ 

RJR’Rt Rt^[ '®llC5,1 Rl^cRtRR RJR’Rt Rt 
RtWT R>RRlR RtRRt^ 1 rrs*R ^tRtfR RJR^tR R»Rt (Rt^s RttR I 


f5iR b.o\r: ^5r «fSt 


WT-^, IwR, W-io-sr cstft 


































































































^<=1 Rlfor pH RR 4R? PIIW oil^c-^H Rf ’gRfflT^R <U<I^ tUpiBIU 
rrMrIri 

4 W i^-^Wit 4 r? *ih<i^ c?m c*irt toim rrj R«tm w^rr 
to ^ i to-RWRm *ito RRj^frc* ^ to ^ i ctoww 

rrurr (wt (filers *|R5 ^ ^r -rt i <?pr wf I*m-^im ^err* cto, c*nim ^r 
«rh«#sof^c#|i <$r ^cricrr ck*\, wii wfoH r^rm ^r? to* Rfc*t 

^SRSCR 'Q vsl^QTTtW RR RR 'ilPl'U ^>R i 

h.'Q.'to 'jjPtoH (Earthquake) 

«jRi% c^aisr c^terr r^mr r*r ^to ^rfcRtRR ^R» w, cri?im>$, 

^ftoRRER i '^RkP'MR <P«l«P t^l(.<P« CRwftoj RttRR* R^S^RIsfl ^s ♦HOT 4R? *l4Wt»l 
^RslftRRlR , qi>(.'s RttR i 'gPi^ J * |y t 'oiNol '®l(. r i < P RRR ^»nt® *ilfR Rt, “ife-il^l 
RT StRR ^R<P*K *R<.Br$. 'oi^’Wl R>RT RtR I 

^tor fa stifto Tjc<fK? Rjf, ^ RR*t$ 4R*fi> «?rt^ gftflw ^o*H rt Rtar rrsrf 

CRE^^R RtRT cr»Ic*iI ^<pR> CR*t RT ^Rs®T ^wl , j(R S W\ 3 T <p«i Re's RTCR (f53f fe.oJa) i <i)RRfa 



1fc*[ i.ofc ^fepcwf to*® owfl» to? 










































^Ov8 


<F5 ^fwpf ‘#^T *f|BT I tfrw'fa WT «ll»lltW SWT 

* 1 ffc*W W®rfte^i va||»ICH4 CWt <#^^5 

toWfftsT TO ^tS^TtWf ^5 ff%?T WUBWI <$$1% 'SJM ^Ft*IH tfw 

^Mldfc *JlPlWlPfol 'sfwWtf i CvoW ^oio 5^ *j$fetto 

^C5 ^QTlt ^<pH m& ^fffltFRT ^oJ<t ^T CR^ft^RT 

s ^° 3 i^t.'se < fi ^«it '*5^ i ^f^c’Pt?' c^Ntc^r ^ R\5lip*il* *1% ^ilvii 1 ® 

■^c?r ftSIsHils (jxfu-ii ^uRfi i 


4*RT £|?f TOt, ^Vslw ^ ^<pM ^S7 'oiMtnn 'f’t'5 (Earth’s Crust) W’JM «t£*t 1^5$, 
<il<wi<.<P ctj<pi3f*i«p C?|^ (Tectonic Plate) i ^ u5<p5ft<j> C?f& *RT, ^’(PTt 

i &<n*ih C?|& 'oilw^IU C^tC& ’EM WS^ < Pl , siC c t C 5 T !? ttW ■*!% ^3'© ^ i Tp<PT "^K 

<pw C^jH »iw ^TRr, 'o'*t 5 T ' 5 if^® "55?f '^Pi<p*H' jjR> <pw i Ntell *lEN*f 

^ RH fcN c*^t i fiNfar c^r <t c^f*t 'oiNoi ^c'® *ttf?r 1RNijfa 

C^W UMI C<IC'® '^Tt'QTTt "ll® f'®R*t CTU5 ^ft'QTTf I <J\£> ^\!s 

Wlj^ (SlW (3# «|^«<| ^Tt?T l 


&.io te ^Rr 



^TO UHl ^WlCWRT 


t««W JiHl^xp ^RpT M»lMl ^5 
^<P*H "5^1%, 1^5 'SlWtF't ^U> 
'^l»i<p i M*T 'oi^'® I iMr8 
^tt«T "STlf^lS? <3|«lH>Rl RNiJfa c*m 


<\ tort <jw tfrefli ^Ph»*k i 
b-.'i tort tFrfs 

<F5 ^twpf 1 CTO* *&tUB 

«(i»iitw to Ito ^r «R*ijcvs^ to 
*HW i (3# WT TO (3R^5 'emiMl 
Wt^Tt (?l^, ^ ^ 2P^s 

5 *ftWo 


■#!? t£T?f5j^ CKl^s 

<?m c^twr *m 1%? 



ftar i.io; i&Hi *if*t tJi^T ■’l^'o siv^iltnM 
^TTC*f‘ p tTC*j ^5 <t ’SH3FT C**TC^ ^5 ^fw*p| 



























































*o8 ftsaH 

TO CTO> Wf TOTO C4lMl ^It?! CT^, W <ifCvs 'Sfh^(.«1« •spil'spB <p^)lc*ll TO I 
WtW »MCbttl TOIt faR CTO=T « TOJRJ *TORT fc®t% ^t i 'a|1TO« 

Wf Rc*R TOTOC«T OT RTOf ^5 <Tv? TOH-C^t&t fcaf?T TOt TO, (TTTOT ^<Mr 
SffTOtW TO*tf TOtfa TO I ^sT^TO^ TOCTO TO vot *I^TO CTO 

'aihc'o *TO I ^oio TO ^TO i^NTO C^CpT H *ll<TO fTO TOt 

to% i to* to cto* fapt »p cro «Pt *t% c tt^ va 

^oi8 TO*T l&Pic'o TO ^'sri TO5 TOt fficTOR i TO TO®! W fsf®T fTOR 

TOTO CTO 'ffw s ^f TO%T t^%? ^TO TOff© ^ <PMG5, i 4TOf ^fw^t tot fof'sf*'® 
•>l$^lRi 'Q '©l«ijl r U TOTO 3jv® TJrffl ^^TOvoT 'Q '©"TO^Iet 'f^f%^o <P3C's ^C<1 TO? vsR 

TOJ ^TTO £j^gf% TOTO TO i <R*t ^»«i^n> fTOTf ^WTO TO*I CTO1®T TOfcvs TO i 

^Pm’TO TO% 

i. *MM TO TO <ll>llW>$ ■«ll^R<ITO st 3 ^ TOTOTO i TOTO sTtsrfTO fi>f%TOr 
^Jt&# S\fos afae, W *!$)» TOf^ TjTOff TORT TOT <#T TOm TO^ft 
TOT i 

#TO 4^v& ^T sfMiTO terror TO 
OTfi> f*tC*t *TN31 

o. TOrm to, ^w^IBPilU ^ *iifro totoi^ 

■#5TWTOTO^TO C^lfi* C®tC*T •Tf'Q I 

8. vsjfttotTO TO TOtTO CTOTO 4l»lM ’tfrotTO 
WBW RW fflps To TO, ^TO CTO 
TORT J ic'»t TOT <ic®i «TfvQ i 

(t. ^5 CTOTO «tft JetPi»l TOT "TO Rf, ^mTO 
tor cr^ fro to? c®htotto ^itro rrto 
“TO" i 

b. ^<PC*TO TOR # TOCvs TO, C 5 # ^pT <PC«ier ^T ^TOI “fspT” f*tC^ TO i 

^fTOTO^TOTO%I 

i. ^TTOTO TOTT 'TO TO? 'TOW fitfslfTO TOTfT 'TO' ^ i tTOTO CTOT'S 

*jf^% ^toto to m\ cro topt to ^rtro ^ tot $a&\ ?tto ^5 

















































































S,o<t 



*1^ c'GRc^f] ^I3?T "fl^Q 



TO^T xicsifl C^ITO - bC^I TO3 <ilc^ Ost^t 
9 ^«tS > 1 <qt>lRl TO?T^ 'Q 9 BT ^Tf “TO 


WfM C«K^ 'TO 05 tTO ^ I 



□ nnn | 



TO^°T ^s^ns ~$05 TOT <5T^T TOR^s l C^R^ ^^5 TOR^s Ffe^f f^s f^C?T TOTt^ f^TW 


□ □□ 
□ □□ 


□ □□ 



ya 

/> 

o 

// 


% ^litcsit, (^iRxp «irsr- 5,'sjiPi c$&$ wjs w ^jsf *nsr cliffs ^ i 
f&ar i.ii: wfft 



























'S>fa<p(. i,y t?r I'ic'sjw o>ol ^o i 

^ ^ (.'»'©« '©Irc«i fovowS. «tT^f, ^(.Vtols^ mm C5^t 

^t ^ti &mm w t^qi mm mm\ c$m ^ «nc*n si«ii®tw ci?fat«i« 

PiCb *Tt'G I ^lwl$, Pl«Pi5 •Tfsifa Ct>*Gl <PCOl «Tf I 

O. ^ Ol^CO M>Kc®1 oIrw*. SffcH C««W GUl<PlO C5^t ^t I 

^c®i<p!5<p cm\ f%?^r m c«t^> ^ w m, c*^ mm 

*tt£3 i 

8. c<hmmm$ -sum ^rf%'a % «tn*r*i$*t csss ’ijicro fan ^fet mi 

^«sri<P i 

i. m ^ sitwi ftss?? mu wm *tftet ms <?tc«ft m$ ^© 

rwics. 1% Rt i 'qk'® sTNtw fBf^^ft Tft^S i ^© ^«T ^PPIMM Rte, 'SIFT 
C3M >if©j<MM<l m ^WPf mv*a Wl^W ^ft fttfs ^TI 

m stmrn <?rf*t m& wi^i 

*. <#r, §w«>ftal>ifl>, »w>Mfe,H *tftot ^r, ^t%sj^s ^c?i «rtc^ ^ ^ 

i 9 Utw?r ^ht cm\ ^rca?r ^t^'SfpstRHi ^rc?R ofcw i 

«. C^fe'Q^s C*fRR C5$t^ I ft'©!’© gkiilew ^T^FT wJPiwh omlo (R^STTI^ 
Tsm ms fire m, mm wa um <iift3k4 dsfawR wt? i 

^<pc*h^ *r cijPiwh ^«T mm m*me <*n^® *nc?r i 

8. ^#si*© 1?%«:t?i?r oRw csic^t i '©fist w R'ojll'ic'© <?r *ff mu> m ^tr, c^tsrj *ftf% 

*m ifmtfS m^r^ i 

(t. o^oR m& ^<5 C5tc^ ^ w ■*rt's i ^n^© <p^c^© ,p ftc?r i 

'll. i R'°' 3 T2n' <s © RRj°Cil3 Rct> v ©ili5<p| 9 t^®T. s ^° 7 P^' s t wo ^STIR Ct>o3l «Tt <pw 

S^lo^lUcno ®toj <po i ftosto '*1^ oIBco S*oloo > l^l ^T®r '©Iwoco 5 

mm* wtir ctm 1%^© PiflPi^iM mm mu *fts m \ 


<\. m m*\ m$m m Rww ^© ma, ct ^j $*$* em$ i 

























































































wkw ** 

TOt: wk TOWjwt to c*nto to? towS fcsft to c^trot TOrtroi 

toW^i 


wt^s ^fW 

^tW: ^fw^ WTO WW%I <pIc'ski to# f^(.«m ■«il(.«iN»i WW i 




h.8 'STtWW 'Q ^o *|Rt<(C*t« 


'onvinni #tototo to ot TO*ito «ro, tot toj '®h) v ® v i to^ tow i tow 
wt «iftow TOt ^iror <jfro *rk? caft tot ^ tort to tofc i ^ tow 
wfw ^fw to, «t*k to wfw « ww i ^to?r *to (cw: co, so 2 so 3 , no 2 

^5J#), ^IMIPm ^ TOT TO\ TO (7# tW8tW-£WW «tftWTO TO WWItTO 
Wffer TOW TO 1^ TOWl# fWfCTO <WNM*t Wt TO WTO caw TOtfa TO I 
TO^lM WWtwto TOf TOTO, W# TO? TOWJ £lt% TO TOTO W#W TOW 
$£''£> ''ttCa I < iMg 3 ’I*1 ^C v ©l WlfWO 'olMcia ''^tWTOlTOtW 'Sf'iJ 'S|?jf?l TO# ^WtWtW I *W- 

W% <#{ ijto tot (WTO TOJWJ TOSf 811% TOTO fsito ’gpw WTO to? 

WtoTO TOWlWJ TO I TOW TO? Wto TOt WtoTO Wto ^TO^ TOtTO 

#ro*TOTO to TOtor i ^ ^ wtow wfw TOro® to? ^© wt to TOw to wto 

(7# ##<#CTO TO TO WW ^5# TO #TO TO? TO WTO TOtTO «#TO fi*tot 

toi^ w#w to wro i ^ ^ TOTO TOtro ft oaten crow wcfto to to, to crow 

TOfTOf W<rto> WCbTO ^TO To I 


&.8.i 8|^f% W°^ c t 1 %TOW' TOWW 

£|<3# W?TO 5e T%T'©f TOTt TOlTO £l<|# 4W? Wt^fto WTO TO>t "TO i TOtTO ^tf% 
3 tH'5 ,! t c f £ll^#><P W’WW $,gc$, TOW, Wlft, W#, WT^WWt, sfltof W’WW, Wl-i'sr W’WW, c v s«i, WlW 





























































































3oV R«3h 

^iiPt i '©1RI033 ^rrrrfr ^srj rto i rito, *h 1 r rt Rtror rt *r°r to 
tort cro %s© rrr Rt, c^rIr c©r, to to tom cfa to w i tori 

3pt '©IRI033 St<^% R^^oR 3*l*Pi*3 'SjP^I Rt Pl3, RR*flRt 3*1 st ^iM*? lR*R R^R Rt 3*13, 
RtTO, RlfR ^©ilPt * 2 R*t R^R Rt 3*Pi, '©l30°i '©iNIci^i <4^ fil^P© 4 3**1 *13 TO 3hc3blJ Rl3*03 

Rt <*r? tori 'siwm ffiro Rtro rrr Rt i 

J&.8.* a4ffa« c#*i*r 

st^f^ torr^Irto crr 3*o33*fi> o^H«i TO3 i cr^ori TOit: 

i. R’RORR 313313 3>3l03l 

TORt RPlfW *1*1*1*? <11*13.13 3*03 *1* p 1*f 3‘*l*l 3*30'© RtfR I <£|<pTI> S'll33 c t CRQRt 3l<l* I 3l«tl3 
cRw Pi* 03 TOcr 43*fi> ri>r RiIc3*iS c*f'G'?rr 3R i TORt rP? <4R*fi> Rilo<i*P 3 3 I 33 I 3 
^ Rf%, TOOR RMTO ^v© RRt W 1 «ll<ert»M 8l«l«rCH TO03l®r03 TORt 
RJtRfRR 313313 R# I 4R*§RltR RW 30R^ 4tP*HR 3133,13 3*1*103 ATOl R^R1 <4RtR 
0'©l*13l Pi(.6131 CRR 3*3 '©lMC33 tl'll^T*! ^3C3 03* M 03* M 3*l0R i£M 03 *1*HC33 3133.13 3*Pl03 
filffe RBFFt RRtf© <1# I 

4RTOR ^©rfRR-TOMO^R RR*R 3*l®t3»0*f RTOi RJR3IR R*TO TOtI TO C#tR TO <m 
3*PH'SP|3 313313 3*03 3*3l RR 30®1 3*Mo«t3 313313 3*0*1 CRCR I '©1033* '0|pP*1 l3*<3l P*W 
2rf%&tR R*tTOR RJRRtR <pt^ R’R R*CR “RtTORftR ^©rfRR” TOR Rttf© fROW RMS? 
Mr RR RtRRlRt CR03*, TOfiTO 3133I3 3**ll03l3 '©T*^ RCRt TORtRt R*R 3»li>0'© ROR TO 
TO© RRSf RTO RtOR TOfc 2|^*P©3 R?RTO ROR l 

3. ^*t CStW RM*? ^3t 

'©1RI0H3 Rf RM*t *jfw "3^ <?# <U33lW^ 1 ^ WC5 ^5 

2RR ^ *I*f-*T% *Hft 1 O^RT '©10303* ^©T ^»Wt *1% ^3ff WR1 *JWR WI *T% 

*ftf% (H'SRT ^SR’^IR 0^0303 <R ^TRf '©IR '^’Wt Milo's 'sit^ <?®f *|1R?r ^ft, C^tBTf W«1W 
£tt^ ^Q?It '^•T 1 '^Ps’WT *#?T "sn^r Rt<«ilo30*l3 '©1033* »T*ift; *j^ 0 «R f*R*R 303031 
*a^R ^ (RT^r^t R (R1R «<R* R5R ^RRR TO R*t-R%© ^TR ^Hf 
TO Rt 1 '©iPRfa'© RSR-TO^TRt, 313313033 0%t ^'©1lPt3 TO0«f Rf?TOC*R W RTO 
t%‘3'Ss r 33*'»l03 Ri^tjRR W^i 3l^0«t TO ioofi> R303R TO RtsTOTO ^©Tl^ 

■*t3BRRRTO0Si 








































































































O. <4^$, ferPH ^^1 

toi ^<P^, letpM <pg*i £|^F© ^•^ c t <mI ^TtTT i 'o(|et<p|«i <pI»M\5iS|g*I3 

tonm *pd>iTO csttor tow ^ to ^?r TOm tosi^ crow ^ TOfi> 

*$k ^ TO ^ l TOlHtft TOW?? TOGW?T TO <$t TOTO TOW TO m 

TOGW *tff% i TOm Riwltv^ CT <#ito TO TO CTtWT TOm to® TOm, CTtjPff 
TO TO M% TO TOW TO TO I stfwto WTO WGTO ?|fftom GTO*T 
fG® C3TO to I ^ TOGW^ C^T^Tt ^toTO ^t Recycle TOt ' 3 W i 'TOIgi*! TO^K '®lG r l<P 

^c^rq ^®r c^n?rr ^ c^n?rr i ^n^st^: 

4 to Iwtor toto w siifF©^ tokto $*m m to to ^gw £tff% mmro ^r i 

8. -qm'S IwPH G*PG®1 «ff PtGil ^®t G^G^P *|'§«i PkPH l'©R ^^1 

^|vo*i 1'StpM i£|gTOgS G<PG«1 *Tt l^tG^I 'Wf G^fW •H v §«i fwtof ftsf^ ^Gfl'G £(^f% 3 T\*W s t <Ml 

^rt?r i TOk^ TOoIgs <mfi> TOsl ^wlG^t c«fw tot TOfe, ^Nt to 'Snks't i <jatro 
TOivs <[t '*itf^ cror m to pi^pit to <pfat frTO to ^c®r i to <toto -sp^ tow 
to ctoft, <JGTOT tom GTOF *UlG*«1 toft ^fto W GTOF fem TO 4 toto 

<rro fwtom to to to i 

£. £||^1^><P J 1 J < y f*t ^|GTO|1?r ^l TO 

Sf^tw 3 T°*l* s 1* e t^l l! 1 v a|*l ^<p[5 'a|*1*1J ^TOf RG«ll TO PTOItoI »lt ^G*l "TOt <P?ll "^t TO® 

GTOto*t togto *rt to i c^mt toto wm, wgto ^v»<ntoi ^■to^gh to, to 
tom ^ i %®if ’tito *jm tor to, ^ 

^r^ttotos wmm «t«r tor «rc? wr *iito ijto ^mr i ^^m ^tor 
^mr £tff% wr i ^ig^ 4®i4N^mr ^to to ^?i<igh^ 

'imt^toj *r^ <k?i i ^ror»m "siG^t w s rtG t m ^5rG»m sll^Rxp ' 3 r sp m ^g^^isg*! _ 5G?r 

TO^, ^rt cam ^mt to *ic?c^ i 


"Wl^s 

TO: G'siviiom ’fro toto G^t^rm crom to^, fto^ 

: to' siR)G<m»i to*ft i "sriwr c 3 # ’ Sf ^ ^rttor Gmmt 

*to*to to ^ ^ m i 



■^Nt-^a, twl^T, s>^r-io^r G#r 























































































































%SR 


^£® BR?'® ^?T l 8 -(t W 1 ? ^[^T %«T S^ frsR' ^?T i ftw 

%f Wilt Bf^s ^ i 41TO ’ftf^'t, W®^ WTT C*Rt, 0*IHT 

wt?Mi?r 's^np ^©jm ^®#t Rmmui ?tn i ^R><m iw c*itBH <rt 

^twu «jftuui 

W#M *lWe i 8Hill<6HWlW ^ Wf fa^MUM Bw, »m>if« 

wsl, ^tH w»nn>ifa ^wij ^ 3 1 



( 2 ) 



i. ^ ^t«t^ ^^® ^?r? 

(^) («t) ^rtft 

(*0 (^) w 

*. fsfr ^r ’tiR ^t<tf- 

(i) 

(ii) BlR^t?T*M 

(iii) R^ C<Pti3 


CR*# ?lB^? 

(^) i 'Q ii (*0 ii 'Q iii 

0*0 i « iii (*0 i, ii « iii 























































415*14 WfWT ® 'Q 8 455(4 ^54 41^ I 
®. fi>wi 0 nPT« 4 UNMI 54 c*? t 4 M 4114 144 ® "54 *ft? 

(4) S0 2 (4) NH 3 

(4) C0 2 (4) no 2 



8 . 1&4544 <Pl*4l4t 45® 1^4® 4llC4H ' 5 lt4J5 s [ ^l*!® ^R5 

41^544 C4H 54t4fi> ^Jp> 4W? 

(4) 4^3 \ (4) 4Jt4t4 

(4) ®|j|^i|| (4) 4T5" 4#t4 




i. 4'e*lt4 1^4t4 4tf® 4444f 5St4t4 I ®t4 4R SO Wl 4,o°S 4t544 ^PNw ft®54 
f®f4 4t^5t 44^ 4t4l 4t4 I 444tf® *mR>% 45® ^5® 4t4 I 4(5®4 5454 C*<bfe»H>|<|4 


4®r 4<iii4 41^4 *jm*i 'o<ifi|yc4Ctt< 4t'84M 44t 5 r*f 544 i 4'84Is Ptol *34° ®(4 4fiHI<i 54^ 
'qfeftt+Ut 4t4f4 I 414 4t5^4 ®l 14*1545* 4t'84t4 4t4 <111®^ W( 45^8 4f44t544 444 
444J 5455 ®lt541 ^Nf(4-4f4^'4fl4 ^44t4 ^*f 4'84t4 1^4t <344 4t454t4 4544 54 

544 f®f4 4t4 4154544 4t54 44%4 f454 4W4545® 54544 4t? 

(4) 4I%4H 44? 

(4) faf^4 ^43®1 ^llf 44 I 


(4) ^t^f54 13W4® ^f44l® Steles '3|R> 44? 4J144 441 

(4) 4'34t4 l44t ^f44t5®4 4*44 45® C44& 4t®4t4 ®<4144 44544145® 4t45®4? 

1455(44 441 


4- ^f 4®l5®Nt 544 454 4t® i^t4 44t5® 5441 4^K 44 s "444, ®t4 54t4t4 4tf> « 
f4l4“ 4Jt4 41454 <44° 4544 ®t54 4t44t %l4443f f455 45® 415^ 11^4 44f44 44t54 
44* 444, 4Ht4t544 f4f 44t®4 f41%!1 545& 14545^, 4t4t4 54*154# 5®5® 14545^ 44? 
5454 45®5^ I 1>1% 44(5® 4144 4t5® <44* 44544 4t^1®4 4\4fi>® ^54f^41 

(4) 44f 44? 

(4) 4R4T544 4pN®-44l4® 544 ^3414 4444 4144 441 
(4) 1^44 44 s 4*4t 4t^1®4 ia54t4 ^1®t54 ^4? 4444 441 

ya (4) ^14544 £ft^1®4 *j54t4 5454 444 443414 ®t4T ^1 4454=4 4^4 44t 414? 

£ 1455(44 441 




























































IihFhh wf 'aiMcm c^tM 1%^w Shes ^r, 

c^» ^ fast *)W fe ^r i «ifar w«rt^ *i13«'oh ^5tc® biV$ wrsrat 

ctSiw Sift, cM% st *rw «r«ffc « <i# i <i*r« fast «iM»r snrt 

^rr?r, wfa’fa ^tfa^r <1^^ ^tfa^r <?<^i sftr, ^ 1 % ^fail's c ( t'QTit ^rlrr 1 ^ ^310*1 
wr^rat w®t, ^*r, fafc 4 <r wfMMf srr 1 stfat wt<t sm^ (sWt<r ^j 

ftSiSt-m 8N*r c^fw sot* £fff% wts* 1 ftfcSc-ui 1%®trr c«lw sots Sfarts <fss 
4ss fifcSw* ^ft?i ^ OTts* sots farf-£lfc>Q>*i! Tsm&ti s*ss 1 



































































477ft 




^r^rtrr c*U3 


wv^st 4^? ^JJTTRt »JW <M R'BUt'W *tffc?T 8Wt 5^1 ^JNH ^T^s 

4 P 1I?I<1 I 


et^vsH «j<u>lR<i> vaiRj'&svsl <fjfs|jt *n?w i 

ftm sw?r ^ttrt sff1% ^tf <fw» *n<f<r i 

wtfw #^ 7 ?t wm ^gfrqt <r*fat <rt?» *im i 

t^Rt^ \g 'S‘ 5 H '^7713' Sf'afa ^tHlt <MG'» ’Tt?R' I 

fiffet ^ar Wtl TOST Wf?t *tf^tt*f <F?TC\s *ft<Ft I 
^st ^ftwtsr ^KfTTu <ft <# 5 tM *n?w i 

ft^iS7?t?r ^©t?r ^cm ^I7?ij wftste ^tt ^tHTf ^v© *im i 

^||V|!^ #<I 7 ?t <f 77 f<T sltill^ll'ol ^#t I 

















































ftm 




^ c&ft^r wl^i tom c^troiftro 

^sitro ^c»t ^rnr Sift i <?rot *&s qw ^ Sr# ~$m ^*r tom i 
* p*k^ ^rat <?rot ftro cfcft ^t Sift, ^t ^*M ^im ^stiro ^r tom ^ft i 

*r*M <3TOt ft%c<p wl&vsR m lift, shift© ^ft ^t ^s^ft© ^ft, '©TOI ^®t TOM <mo© 
ft^ 4 $ w«ro « ^ to?* ^uto *ift *ftftft<f ft^ift i ^rat 

?rai^ (Tfc^ ftM m tom ^i to <?# '»ii<ii«i ^v^s «n^t ^vp ^®t 

tom to <?# snrot -jn?r i *MK m » to ^ift?* ■'nftror <Rt *im i ftssftt 

ftvSlft <h, w, W5^5t 'Q sfe TOJ WP\¥ M1*M TO ft 1 # ^31 SiTO TO 5 ? I 4^ ftf# 

^J3t fttSSt^ ’iftft^W 3J3T Tfiw *tftft© I ftSStlS SM*! ^31 CTO> ^mi w&5\ 'Q ^®T 

Ft# qM«ti *# i 4 strot ftfcSm sw*r ^3i toI: 

<ilTO CTO 5 c<pIWI ^«T TOM M <psc«i ftM ^*g ftt#: 4^ ^aic-qc’t i>«no© TO>t 

m§ >ITOM 'PTC® sfTTO i 

ft$Sw« sim sim wr fro tou wot ■ga M, m\m\ ?m >tv«k croft 
ftM <l'^8(.^» *tf$1 M (FTQTIt *Rjft C#f ft03? CTO 5 *TCv5 »Tf, ftt?T CTO 5 *JRT I ft'©ft W*# ft«J 
mm, mm 'stmt ^roft cron sms <*$«> w#i ^5 <rtft m 1 *iw fro cron 

*ift%TTOT CTOtrot's CiFtfJim C^TOI^T TOMM <Pf?c«1'Q C*M ‘'ftft'FgSl CTO 
m 1 ^iivik,^ t^ftn ^1<tw?t <eift«v6i <?k?f to ^r, wwiwi ft^ mtwi ^tfro ft^ 
■^r c#t^s ^r 8Haw to wt® ^ 1 ft®Sw<i sim ^ cstc^ ^rat krbb 

CTOft C#t Tjftj ^ «>i»n<K.’t &«nc^ SIW o<p|o«il ^5 ■*# CStCSf 'qfa 'sko*! to c>t^llw 
cron ^r c4iwNw m sm*i ^1 to^ i wt, ^t«tt $ mm ft^ ^nro 

St*vl ft^ C^t^ 5 ^«T SiwW <PW smft 3)<pS| <?Ag(,«qi Sllfttil OT?T I <lft ^iftj ^tftl ^®T 
TOT OT'QTIt C^, ^tTO 'Olftol ^lft)R (?Ft^5 C^Sl^T ^ITOC’t &«1C^ ^tW 3T^Sf 'q»l*®«ph 
TOW^I 


W&5\ 

^tMTO li«iftr«i 'oift'aavsl CTO> (Ttft, St^TO^ (?I TOFfRi ^TO, <?f TOF|t?f «tt^® 

■fl?i 1 ^g ftt? «ttror ftt?r «n^s'pRi ^tt^ ’ift%r ^ttror 5 tft%r ' 5 t?n ^®r tom »rt 











































































































4TOI wtf? 

TOT < #'s C? TONI? TOR, C 3 ^ TONI? ?tTOs ?N3?t? C? StTO^at, C 3 #!^ TOR etvbvsl i 

TOTO%f <l^ TO? «ll<PC's T^TOt? sR'tTO?* ?C«T TOTO »SfWf TO° ?TO%T '^p' J l^JC<l(. 9 t 
?TO%T TO?? £t^ e |v»lc<P ?C? ?f% ©tv&'sl I 

fir^TO TO*>lP4 ^R>'S8 's| 

c?c? TO? ?t? r&n ^ ?tor ?R?t%r Piro?? 9m cro? TO®? ®t®ro TONi 
?l? ?*R CTO? «ttW, TO? ?t% '*t%'3 9*3 TO7F 1TOf ?t? ?TO® ' 1 $f ?RC<? ?l<2k^ 
*iftei? tort TO$ ?c? TO? ?pprto to? ?TO%r to TOf ?%?? ^toto to? tostot 
®RJ TO? ?tW TO? TO? TOFC® ?t? ?C«T PRC? CTO? ?C® I 

w^a<rPr c?c^?T?c® c?c?1^TOi???N??TOfT>?c5i <pt ?fp# *#%r toni? ?r 
to? "si# N*f to, to? ?%?? TOro to? TO? to ctot'q ^?c?sr to? «iM»r c«to ?i? 
tor ?t# rRc? fsrf^ cTO ■'TO ?t? i 

4^* TOW 

•4‘1'St: TOfi? fjlc^iii %?? TOi>l ??®, c?t® ?T 

?1 NTOf CTO TO $?? TOR UN i (fear: 
io.oi) i <p|vuR>(.<p CSftC? d>R? R'Q i 
OTTOT? 

TORfi> UtTO TOT TO CTO CTO? 

CSflC? c5R? C?S?I? ®RJ ??®fl> TO CTO 
frog 'StvbTO TON TORl^ TO f?®? 3 ? 

TO?' 'SRNR ?Wt? ?HC ; © l?®?!? ®RJ 

SltTO TOJ TO CTO i 

?tf® 'ohil* TO? ?tf®? TO TOatflN* 

'SnBTO TOR CTO 5 ??? CTO® PiSc^ ??c® 

TO i piJw'iS Rt®t ?TOR ?tf®? t>l«*i<P ?f? 

R&P (TO 5 <PGSM, TO°?t 1 l?Tj?t? ’SJtNf TO® 

TO? W?s\<\ TOC? TO? TOC? fc^ ?®C<R 

TOR TO?tTO TOrT TOc? TOT^® ?1N? 

(ffe? ioA) i to? fiffo toc? crot TO^, 




fTO io.oi: 'SnSTO *l#Nt 



TOf >o.o^,: ^|f% 'srvtovsl-ei ^itTO? 






















































































faseh 

'5JR['© ’tt'STTt C 5 ^ '3’R <MG5. I 

G<plG*il ft<P ’if^'SG'l*! WC'^'Q 'oiksi 'st'©'®k £j\»R V3|^p<i <pf?i i gxpIg*iI Rt ’tlf® 

^S\% <?R, '©kG®! <jl<sikl ^SRJ *|fl5 I t£)^ 'SIlMlfl'Q ^t Sttfp #5? 

f^R, Rt ’ttfe ^s. f^R 5 <PS(.«1'S st'©'©k '^t^ c t '©iIgsIUs p 1w 

<16tl?) G^G^f *lM®T «II<P(.'© T>R, ^ '©M3 ^1W *lM I 

>o A »lfolN ’O I^SCTit 

^imt tnv5l>CH<t W p C^ C^Rtl OT <Pp W«tm ^Rff© ^«fk 

1**R <l^(.<P *1^5%! "MG'© ^t #5%T <Pp ’ifaWl xp^G'® ^ ^®f 2ft?lN xp^C'O 

^ I Rp 'STVtovol «|R>R xpIsgH 4 2fc?Tffi xpfiG'© p1 (X W&5\ <^f*t, \5R ^T^ft 

*lls<l'SG1S 'SRJ W c#f ^=T fes ^ I stvtevoh < 1^T c t p CT ^p ^ *F© 

<Rf*t #5^ *iQWi xpsg'© ^ <?k Rp ^5p w c^f ^®r src?rr^t "mg'® ^ i 

<*R>fi> 'OC^ "^p tgxR ^®T P' ^C®T x^fa 

ft£Sc*u %©R ^ <Rfi> ^jNJt i wr Th^BiJcH's) MR pfi> wRR ^il*ilc>i« 

iJC&t ^tf*R PT etliG'© ^ i ^ ^5R# Wt' 

PM»1 ; ^ C^R t[ e ft 5 *Ii ^fR C^tRt Rp W m <4^ <R*t v^f'®^ 9 t 


^r «ci?r *iRx^ r ^?r, ^g<ig»r *tf^®5? ^ c^r ’tf^sbR m$ 
ttH*p«i i m '»g< 151 Gxplc*il < 1 ^ 5 ^ C^f u C^tCT 5 g^cv? v rg«i '©R '®?ig < ig , R *lf^®5T m(v-u) i 

■^t: *lf^<F®bR i ^frs, C^tRt C^t ^ t u (StCT 5 ^<il^® 

■^CS v ^f, '©kG®! W ^'t a '55^: 

(v-u) 
a = _ 

t 

■jrfw ^ wt ^ «nf% ^®k^ tifk c^m ^ ^r^sr i 
RSi>G*m k'©l?i ^3# ^G«Tf, ^gxig’R ^lR<i'8G«i<i P £t^ 7 Rt^[‘ p ftf^ i '®W 

<1«1G<P 3)a<«i'!>lw ^'aallijv® ^5?ft ^G<IG5, (?I 'oikol ^ ^E«T “^RR” ^®1G V © “^flft I ^kfK 

















































































<1«1G<P Wtft 

'oiN’Sil <i»iC'o c<plc* *il x »?iG<i 5 t t mu GSlW <#<rf^a $.G*l mv 3,G«i 'aR '»«iG<iG ? t?' 
*|RiWg*'I*i "5H ma = m(v-u)/t £t*p f-^ ' 5 T s fH 3 ,g<i i ^frs,, 


F= 


m(v—u) 


ma 


^!?T W ftvSiS«i i OT ^ %Msjm «G31 G^tM 'Q 9 R £t^ ^G?T <£R* 

wt ' s ft> w ^ (n) i 



slte'SK 


tiR# <^<1 W (R 5 ^? I i£|^ 'Q'S’R i£R# R5[ gfrp ^STIlTf i£T?r ^G«Tf ^ ft./OT* I 
£t*P <1G«1S 'S|1 ; T RS'a f^T? 

W, m = ^O C#Sf 

WU = * ft/CT* 

R*T, F = ? 

Wt^t Wtft, F = ma 

= G^>% x ft/G 3 ^ 

= 8o ftvSlS'l 
^5^: 8o ftvBlJH 


2>o.O %?rt 'Q Slf'o&SlI ^»r 

^^^s'^^SfWW'QTrtGST »£l^t # Ilf'S, ftft>\av»lG<1$ ^ G^aRR ^Itfa RRT 
*ltCT I ^?T5|t*0CT 

'a'RG'T C 3 # RRT «I^»<1 W» 'gft (RR RRT C*fG?R? 'gf^' «|^h ^G'O 

*WW I ^ R'SR tfaRR ^R><lR ^0 1RR (WRlG^f R*T £fG?lt 5 t <K<1^, ^R CRSTTNij'S G'aRR 
^RR Rltfa R1»®t RR « RG?IG^ I 4fi> RR RRG?I^ R%, Galt'S RR 81I5IW RRGR 
G^lHJ'Q R®T SfGRR <PG3 I 


^tfr-^tr, fwR, w-io^r Gstf^ 


























































*>tr 





<p|et: 2|Rif& R[R[R RJt^ R]\a ktR RCR CRR CRfi> RS'a ®Wt I 2|RttR 2|R5l>t C^tT> R^ ^af 

toRtRtRRjft^RW toftoR^, (RRtRRtRtRRji^RifitoRRt^R^to 
fta crer^i 

WRRt^.R^R'QWRW^, 'SWRR^RR, RRG$^ 2$RR <kfi>G<l> toRfto to?i rr 

RtRtR <mg«i r 3 ^ Rt%%r rr tog 2 k R’tk Rf^fcr rr r^i> Ito, rrrr toR crw ririr 
RJ t$fij RRtto Sm <l$fito toRsT to to «SftRR rr fa kto rrr cRtto i 

^imr <hfs Rtk, R$st ririr rjiwf toR to tot? (to rmr Ritot ^ Rtk 
R*t ?gr cRt?) rmr ^mstet i G4 tostR to to? i (toRtoto toRtto 
tto?tR wtt?) i 

toRR totpR^ CRtR* WRRt CRRt'a ’fit, WlRRt Rto CRtRte CRttRt RR RtRtR R#, 
pr^ totto tto> r«t £to rr i 2ito <fig^ Ito (rr) RRt RtR «tRjto> WRRt 
£|R>lto (RR) TO5 RtfR l 

'0||^'Stjl<P kt5to tto to' RttoRRR> ^t2f <lt®1G?R: SlG'aj^ Itot RtRR^ 2R# RR|R 'Q 

kRto £|Falto RR Wtt? i 

Ito-toto rr RRRto 2 ir# wrffa ^rr rrw RRR-R*itRk 2ito Rp 'qrr rrsf 

RRR Rt I toK A R*§ Rf? B R’p toR RR £ttRtR RRR 'voIrg« 1 B R*§ A R’p ^RR kRto 
toRRtRRR SftRtRRRJtRi SlFafto RRk wf't RlRRR, Wl R<-to kill RRk RtRtR I 
to CRtR C^n^r RtoRt« CRtR RttR i 2) to « RtoRt RW RptRtR totoltR Rt 
RttotR WRtR Rt RlRJtR’RtR RtRR Rt 2ftR> wRtRR R?to RtRR Rt Rt RtRRR 'QRR toiPttR 
RR—'RR^ RtotR RttR I 


Itot-Stf^ftotR tolRR*t 

ktoRR ^ItR ^2t CRtRftR >HGbGil CRtWl tolR RtE? ^flRRt toj|G<l to tot CRtRtt l ^ItRRt 
RRlt RtfR, 2|R CRWt t% RRtRtotR ^tt^, CRk Rt RRlt ^ I C®lRRt 
CR^§ RRtRtotR ktR^a p; RR^, CPflWR RR RPf 2)to R?t R5Rt RtR I ^ CRG^§ 
to WRt CRW ^^0 RtR, RRrett ^Pm CPftR 2IR# ^RR RtR ^r< C51R1R ^RR 





















































































































4TRtRTO*^fR 


rr mr to 1tog tort RRft <r^ toR rr TOtR to Rt i tort 

fiwmft ^ i cro to prist w? 

fivBfcw* ^t?f ^ar Rt ?w <totr TORt toTO; Rto f^w&r RitRtt to?© toto Rti 
TORt ^fl>, tor TORt Rt to Rtto rrtt to C 8 ^ RR TOtR r#), tor Rttot 
IWw* ^®tn ^ ^nft TOicm Rftar rto 4R? 1%*!%® rr TOtR to (to *o.o®) i 
to tor ^r? faifte r*# toft 's(Mw wt rr, TORt ^ffi»! 4to»iw Rrf% to rPt 
to r%t tor Rtto Rm to, to ctoR >ii*im« to ^to to (to io.os) i 



tof io.ov®: in^er*-! *(1^*) ^ll5l$1 RRR *ff 

to to into rw to, tor into 


to io.o8: RlRr ®tfR ftcij G'TH 

(to Pi Gil *llGC^ I 


vii^ito Rt*§t Rt^n toi 

tototRiro^fRit?© to* tortt torrgr> to ^to wf to, ^ into tot (Rtwr 

iTOg R)*I3)G?1 ^l 8 ^ ^5RR to CTOR Rt, "'©tR RRRR 'QRR RR ^1 '^TtTT 'll, Rt®[ RG3 
RtR— vsft R\5 i3g»i^ ^'©k ^TRR *tH5t RRto 1 W»Igr ‘'tl^STlT RtR Rt i RTfRlRT>t '©ItCRt ©tTO> 
^GH CRQRt RtR RfR RR'Sgr 4 TOT^TR R^R ^<?i3| grg^g 1 © RfRfR RtfR 1%°Rt CTO tRCR f^iw^i 

to to?© tort rri ctor wt rr r*r, ^ft TORt ftocR rr tom R^Rcto RtRR Rt 

TO\ (R TOJ 'atR stf¥m\ toRR TOtTO 'SRR CRtCRt RR'Q RtR Rt! TO to ^toe RtRR 
Rt (totR Rt RJR (tot 'TO' CTO?© RtR) i RR RCRtR TOR tRR%» <4R* TOR RR RPeRt RtR, 
RfR RCRtR TO^ Rt RtfR TOR TO RftoRt RR RR CTO TO? TO tot (TOT TO? 















































































Vgft 'Q^R 'SIt’fR *R^R T#5t 'Q l (?r«tRR G'sfafa 'Q'SR (?N£® ^ttW, 4# "5^ 'QWl 

<IG«m C©R[? £(^ ^«T l i3*l*T ^ ^G^ v5 Jig's ¥t'Q 's|$,G e 1 ftpD'©«lG<l C^fW 
C'sffl?' ^R^ pR3> ^«T sRSTK < P?1G''S ^ i (7ft G^lt C«R3> 



^tW 


^t^: 'gft liR# ^TN 5 tot Ci*t i (7P*lG^ ^G^sfi »SRJ 'Q'SR 'SfMt?' W ^T&rf^ ^R^ pR3t 
C#t 'QWl (7t*RG^ l ^ # ^tv5l% TSRJ to?T to* StG?lH 

i£R? \©R 2tf^H 5 ?It Rg>> 1G<I 'SW'T G'sfafa f§*t?T %*R^ ^®r SfG?lH <P3G^ I 

(Rt £tl'©iip*il w ’^l?f: e t ijft f5*tG?r ^k'© c*R^ i 



^t^: G^T tot 4W 'olWNM CENT'S i ^s tot lt l^ ^ ^N i 

^ *R ■^t'5, '5^© G^G® w^w R'Q l (to: $o.o(t) I # Cl^RTf? ^T Cl*fG^ 

C<!#T> ^G® CWfGE^! G««aHfi>M> W (TPHRRf ^T W^H<) <tMI<tfiS St 7 !#© 
^G?J f^sWfa ^RsRTR <PG'SIG^ I ^T 'gft G^GI* '5'# C^£5 

to^, ^T C^sWl^ ^©RTR to<! ^T sm*\ <FG<f W^t-M ^ to »1«tlM 

C^ <P3Gv© <K<IG^ I G^-ilU ^RsRTR ^«T SRSM <P<1G'© ^ <T>G<fC.^, 

C<I^W<I C^H to?t <FT 8lBlW <Rtf® ^ l 4t G<!#T> 

toto to? ^5C® ^ <FG<JG^ i 



tsar io.ofr: c^f c«tG^ t^s ^©m c^ wrt ?m c^# ^ttstcr ^tor *nn i 









































































4Plt «qe-l<.<P ®ftfm 




io.8 mwi 8[^f% (Nature of Force) 

* 0 . 8 .* ^®T 

<3®%© m*® wmm mm ®nc* to$>i ®mt ^cm c®tmmf fm^ mmcm ®icw mmcmmi c®tcmt 
f%^C® mfm mlm»t fm^, Cm^t <Wo| mm, 5im> m^m C^Wt cow ftw ^TRT, cmol <4<f>o| mm, mtC® 
m^R ’tf^ ^tC® *|C®, Cmi>t WT>t mm, 'gW m^m c«ll$Jc<P '»il«p^ c t m^Cm C^T^t WI>f mm, Cmtmf 
Rwnert mmrn mmmtf® $f®cm (7m, cm$r <wfct mm, <am im c®tcmt to c®ttm cmfct 
wi>f <& i tfi^yiiPi mmm %o^ (£j m®m mm mmcmm mcmm c®tmmf wi>f fmrnirn ®ifrnrnm £®fm 
m>mc® mtmcm i 

l^g ®w£im mjtmtmfi? mm? mm mm m®cmm mm mcmc^, amcm cm ®riwt (Tram 
rc?ic 3 , cm’jpttw Imcgtmm mm mcm cmmt mtcm, ^cm-fmcm mm mmcmm m^cm cmtcm^f 

mm i ®ftmcm cmtfw mm mm ®tmfi> i cmttmt mp^: mmm^ mm, ®f®^ ci>tw m fm^ ct>fa#fm 
mm, ^r fm^iPtm mm a m®m fm$#tm mm i 

mm)m^ mm (Gravitation) 

^wmc®m wm m*g ®tcmm ®c?im mtmrn mw mrnmcm cm mm Imcm mrnmt mcm, cmS$ 
mp^ mmmm mm i ^ mrntmm mcmm rnimm mjhiftw c®®cm mmaim mm imsmt ^mcm 
fmcm cmtcm, fmcm #t cmtcm i ^jfaftm rnmmm mm mrnm mtmcmm amm mtw m>cm, 
mtmrn cmStcm mtm mtmwmm i ^ mmwmt mm mrncmmw fmpm fmc® (“'jfstftm cm^sm Imc®) 
c&cm crncmc^ 4m? <mm rntmc 6 !^ « tocm awcmm ®r$® i 

mmNfwtcmm 4m>fi> ®wstm mm Wmm i ®m mc^ cms<pm cmc<Hcil m^g m^c<p 

rnm^m mm fmcm ^wmm <rcm i 

®% C&tW mm mt R<jjs c&im^tm mm (Electromagnetic Force) 

fmcm gm ®ifi>c® cmoi fmcm mmrncsfm ^m^cmtw aitm^m ^mt mf g^<p fmcm '©imj ^mm^w 
mw^rn-fw^mmsnrntcmm ^iwcm>§m«lcmf mtm^mcmtmmmfli mfma ®f®^mtfm^ ^m? gvc<t»m 
mmw ^tmtmt mmcrnm mmmcm^m, artmcm # ^m^ mm ^ ^®tcm cmrnt mtm i ^ ^ mm$r 
mw^rn >mm? fw^t »jcoi^ m*mc® mtcm ^mj^pit ^ ^w4®t m*mc® mtcm Imm^m m^mc® mtcrn 
mt i mtmjtm^t m%rn ^gmmtm <d»t w (io^ ^«t mt Utmam ^tmam Himam ^«t 
mUmt#!) mwn6t cm mf®t cm^t c®mmt a^mtm ®mc® mimcmi rn^imm mmm ^gtm 
«<M>t f^fm %m gm aflmc® ^im^t rnmm^c® ®rt®4®t m^cm ^gcm mta, ®mm cmt rnmm®f&w 































































































fRSaR 

^©r ^ Iot Mr rioter r«t fOT c&cr rmr C5^t rm, ^s cotr 

lb 3 ft S ^[*R 4R 5 ]* tRjTS, fRRM ^jf^lftR ^pt RtOT^fOT ^ifOT CRR i 

^*T R«spl« R*T (Weak Force) 

(<i§tw ijrr RRt 'SR rRrR 4i>t Rf^s, d>tw rr COT* ijrr (£TT?r f3afRQR *JR) csitc&'Q 

a^lWRCRR'SMt ^RijRRRR I R^lRR 4R? ^5^, CFfWRR C*JC<Pl(/il *jRg CRCR RR5? <p*o© 

ricrrr^rr^ w*\ *jrp (io- ibr “m” )R*t® oti omiRm 1 Wmii*i cotcr 
oft (p) RftrRt$ m*Bh crr^r cRftRRRR ^tjrrrri 

W ftwsPl* R®T (Strong Nuclear Force) 

«flfl» ots 'ffi wtoss trot ■* 1 %^ rr, otw rr cot^ ^rrrr oft *fH*n*it 
1 ¥% 4 fts r<$ *pr ^5 (*>-* “ m ”) Rrn ot i *Ri>n*pr crc® o (WMiir rot 

W C^sRRR CRlftT <£|R* ft^C-R topR 'SIM SR® RURI# RR RR® RM topR 
^ito <m i £R® RCR RRRR RRRCR 4R 'SIM W ■*!% -®R| RM R5 

ft$f|RlOT cm, ftsRT Ir^QRIOT CBrt^t %R RCRR RRRCR RIOR M% RRl 

w i ft^iRR omt cr w<s R^Rt^t i cot rp® ^oti %r Mr 

■^r i 

twf%l RRRt RMR, ®R RROR RPR "Spl 4R* ^RRR 4R* TRtpIlM iW ^31 
ftCR W RRR C5^t ROTRI (ftw (Ir^ PfaftR) 4R? ftftlRR ROT 4R 
■SUM 4RS§; Tjaj %g ^jNjf ^t t|^ OTP 4R? CRfi> '©lft<p RiNlfawIcMR 4R>fi> ^MRWsfal 
^l«p«i) i (<plc'sr^, ^Cp <p^c«i <^«i(.'© ’fR 1^1 S R^ I R: 'SIOT^, rc«i<pcSI ^jR 5 (Electro- 
weak) l^flRR ^«T i (C^ <1RP R) '=mi»'»Jl<.«iIc<P'S ^fNR 

'SRI 'OT <jIc.k^i i 

io.8.^ t«H^T ^ W*tf R®r 

C®tSRt ^T«R <^®ts|tUR ^jJ#R RR ^r ?R^R W '^R (.'©Rlci^ OT OT *itP 
C^tPt c<»IWl ^1 OTT^t W® OTT M® ^ (OR fOT «lft %f^r <^®Mt, 0*tPT R»5,(.«p 
*fl^t (TfQTIt, f%Rt Ws b^C's ^t«R 'SRJ W^» R 5 ^ COT Rf^Rf) ^IRR COTRt «T^ <PW^, 
OOTt OOTt RR OTtPR 'SRJ RRM RR Rt (c<p|Wl COT fOT RlOT^f OTR 'SRJ 
fOT R5f, 'gOTR ^R#l) «plc.®tR 'SffsjRT ROT* ’ s *\*f ^R? ^ RRCRR RCR «IR RRM 

R# I **K RC«R ^Rf^R c t f^OT vsHSRT R<«f RR fOT 'illWlbHl RRRI 






















































































wt rtrr vSnkR Rg^m rr!^, o®tsrt fRkt ^rh?® 

Rk 'oii^i CRRttR ^K" <ic®i RtRRt <p*iR, (RRftR R 1 *^ ' s f‘J-' 9 t^ i ii < 2j ^Igr^ 

te r4?rh $gr<i>§h rrp# *R*f 1w rr, ^®tw*r cstw rr %r rkr 

R>tW RRT^ i ®RJ r>R|r rr| RtR, «il^l RfR ^flRfRR^-RtRRHfw RRfcR K®T rR, '»kc®i RR 
<1*13. i ^R 5 RRRT'J ®RJ RRRT < 2 c^ J 'oil<p<i e t-R < p^ c f <pc?i tjR CRW, 'oIghg^ «il*i*I*<p 

*>TC< *R*f RRT^S RR Rt I 


$o.(t ^®t (Frictional Force) 


Sfsjt Rfi*, <i&&\ (ktR CTM R^tk $RSRIt RTO 4R^ CT^ R*tk 5^>«ln 'QRR RR 
£TC?Tt^t <PW CRRftR IjRR ^R> <P<5C'® &lfe,l SJRt RlR>, io.O'b f&Ct£) G^lG^ CRRlG , ll ^GiJG^, 
t J 1'«lc<1 «*fa 'GRR RN CRt^ MsiG'l F RR SftRtR <mI^, CRRT <llG<l RS'fik J^G^liJ CiJRc. 4 !^ RtCR 

R^tk £<k*iI*i wrr <pi'?ic c t rrr rr f ^®f% ^r? grHJ \&h crw rtr Rc<p r^iw 

w rtrtr rra ^*in>w R?fk fw i 



tk io.o'b: 4Rf(> «G3R ^RR RR RGRtR 

r^rgr RRt'tR ®t*u fRRft'S Rc<p 
^R# RR fc®fR RC® RTCR i 



R^tk jj<pgrI3 ^Rtr r[r Rift<pi>i '8'stM rIrgsi CRRt *iIgr rrR rr ®iIg*iI mw cr^?. i rrR 

RR *D«Igr Mr RR RJfRtRlSt f^5 R|RG«1R «lNtll CRRR ^7^5 ^5RR> R'GRlR f%% (k I RIRQ 
RRRI'S'^G's "k, C^ReiW (f%°Rt (R Ijc5t 'S'nGIGRR RtTR Wf R£^) 'SftRR* "SPJR 'SJTRT RR 
1%^ 'SfRft’^R R^ fRER CRRER CRRT RtER (fe io.o^) ^R 'owitlt - !^ ^<lC^I(.^R7?5t ^R° ^ 
'*r ? R <^IW ^5RJW 3, 1*f ^7R Rt 4W '®IG*1)^ RtGR '0||l>G < P RR, 

^ (Rk RRk RfRf£ft^ RR ^ ^RT R^ fRRlk fW CR7R5 Wt R7RR WRf I 























































































518 fwR 

ifl TjCSt WClld HlCll Til CH31t W ^©kci WG\©lGllC^t Wf Htdt Clf*t ^d HIJd 
H*f <P3G<1, ^l 5 !^ ifW '®Wjn>?l Hd l#t<T IIg^T ^G<^ llGl W\ Hi H Htdt G<1G^ iIgi I 

wtiHimi^wi wcit wuti cw itfw frPw>iM f^&id sfct-inr 

l^lsi HGl ClltCl HCH HU WH '51 Wtl d| Htl fllUl Wtl HU Itfisi <§f®fld 

"%©! Itld H i ^©t^ ClltCl Hi WtCltl ©tu ItU HCH UHlt dWt H i 

*0.0 IWt! 2|<PhG'®'1 

Hid (H'alGl Htl Hit 111 i f*lf% Hi, 1% Hi, '©ill'© Hi ^1? Wtft Hi: 

H^l (Static Friction): H§ <4d HC1J1 HtCld f*H Hit HlHfl Cl 111 1®T 

ltd, CU>t 5Cd f*lfH Hi 11*lfH HCH HU HtHt ^pSd llfl, HtltCH It fudt ^(dtl 
Wt Hte 1*lfH Wl Hti5d ltd W? f*t^d lCv5 U^ U i 

ifs ill (Sliding Friction): t£|lfi5 H§1 ItClCl 5 HU H§ 111 Tdltl H, Wl Cl 111 
H fc©fl H, Clfi> 5G6^ ifH Hi I ll^ddl G$<P CI>Cl Hd G'llU H^ddl &I<pIg<p CI>Cl 
1C1 ^1? ll^s o|<pIg<P lf% HCH UtlCl Itfld CH l ifH Hi 'SHCH %H flW Ud, 
^Hl Ha Clf*t Id, lf% Hi W Clf*t Id I 

HtU© ill (Rolling Friction): HHfi* Hdl 
%H ill HU W# H§ if^d it lid lid 
"5d, Wl Cl^td Id HtU© Hi i H^dt Hi 
Idl IdJ «41>t Hdd dl^ H|^ HtHt HHCl^ 

Hd 1H1 iRltldl ltd im itRtd Cl^l 
^tHt ItltClt ^dl H W C&C1 CUSH Itl- 
ifl i£)l W1 It Itld Ht5d Cldtl C5d 
fid HtltCH HC1U Cll Cld Hdt i 

lltft ill (Fluid Friction): 111 dtClt H§ 

Wl It Itlftl Hfcll (Fluid) dW fid 111, 

Wl C 3 # Cl Hi 11 H^»l Id, C 3 # 5C^ 

Stltft Hi I ljtlt^j5 fid 111 G<pt© C?|l Cld 
itff^td ic^s, wti idtdi stitff hch mci 

^td ?td fid C1C1 Htld ltd l (I &<1 io.otr) 



f^r io.ob-: idrnti ^citcit i<t-w 
HITHI Utlt^5 flCl Hd Hid 5CE11 























































































SMI^I ^®t 

4l©t: TO^Bt ^tTOt C^fW C^$5 'Fff'Q > *tv5$© TOTT C®R?R^ y oi^h TO i 

TOIg?i TOMfc wlc^l&l <pg?i C^fB iTOol <ig«i?i "SRs <pg*i g^g^ ^iRs i TOIg*i Rgi> ’I'^g''© 
TOat TO?t C®R?R^? CTO? 



^*t «w ifa 

<pg?i<pB| *ijIgi>* *ttf% TOf ^TRg i CT^CTO g«^»g?i ^ftfi> TOt’tM *llf*wBl «tft 
<K 3 *Tt'Q I TOTO TO 5 !^ "^CTO *ut& <J|-$|B| C 3 C*t l?l®[ TOG'S ^TR^t I 1 ^|f% 
*i*kTO ^w^t *tf$or ma *rt, ^g<i TOsBt PtftrB cto?} c^r "sijt^ <ii^iBi stf^csr 
*I?C5UWI ’SITtF 

^tCTO ^Ig?iI <PGii<pfB ^uT5 "TOf C3£*t IM WITO TO3T, slRxiN 

tom *tiw i to^w c?tF<t ^ 'qto ^csr wt ^csr 

tTOj TJt®t TOfa TO?t ' 5 THfa ulGTO TOfiB C^C® ^tR^ TOT <P®ll<PG«l-s) 
“'tfTOTO $.G«^ *Tt I 

^R?t^ TOifl wt to wraafc « tot toto ft<TfRs fro? TOst w i cw 
*<mR<i>v»ic<i$ wt to ¥rot oi?t to? tofit to® *ncsr ^rtroT ww ^ 

Wt TOlMM C5^t i tTO§ (7tfi> TO i G51TOT TOM *Tt TOM TOTO ^ItM 
mim *nf$ ^t $rfm cros crot^ i to^t «nf^?r TOn ^tots wt to tot tor ctof 
^ ^ ^ toto® « to torto i to^t «nf?<tt3 h»IBm>TO tm 

'SMJ'olM TOt TO? TOTO TOIJ Wt TO^TO C5^t TOt TO I 

io.Q-A Wt ^fRfrt-^W 

'SftTOt TO 'sflM C5R?T C^lft C*f WtstRTO sR^ttWT WtW ^ 5, «R?tt '^I'tolG's TO ^R^tT 'TOR^s 
TO i 

^*t <JHlGil: TO't 'TOt^TO W»tJ WlTOt CTTO ^tW (?T^R TO^: 

^Rt-^s», ter, w-io?r (3)1% 
























































































tom 


CT ^fDc.'S TO, '*J'S ^1^<| '3J3| c t <P*ll I '5J^ c t *t1% TO°t <P^ I 

$.. CTO "sifTO ^f fst^-'srl'Hi) *Rtsf TO^ fafiTO^tft TOif^t «ajS(.<P*5 i ijfT> WI? TOTOf 

«i9o<m> toto ^t TOronft to to i 
vs. tot w to ’spft totri to i to w tot wt ^ 

^TTTO C^S *W® ^t to TO TOt TO I ^s TOff© to toft* ^ TO *1«Rft 

^to?r tort (S$ f*Bw<i to^cto «imv4h tor? toirj TO«t mw totrt to? \ 

8. •mtw, ftTO 4 ??R? q|«Ml*M« tvb'Stl^.H 4VI40IM ?RT TO, CTO ?RR TO? 

fcaf? *Tt ?>C? ft§R »!l^*{ ?Rt %*t? %? CTO® TO? l 

<t. c? t$ <$Rc*t TO? to, wt ?ft ip to? w?ra w? toct?f *?*f to wtr TO? 
toi^toi 

'jj. c?c?f| TOw® ^ <$c& to $t^?rM ?rt wt TO? c?$s ^tttt, ^IcW^ tow? 
wmto to ?RTc?t wt TO? ?Rtc?r m i 


TO*t -qlvskil: TO? <p»il<.«ils TO? C? £)fofll’ > jc«il ?Rf TO, <.?’JC«1l ?RT ?T WT fTO?T W f??ffa 
?TORTRf ?RT W$ wt C?C® m i ^ Wt <HblWM TO? ?HTOt C? TOT TO ?TO <R?TRT 
TO^: 

i. C? ljfi> WT Wt W^, CTOjC«1l TOT^? ^t TOWT TOT CW? I 

*. C? ^ WT Wt TO, <R?R? TOC?T CTO (Wt TORT W«ft TO I 

O. WtW TO ijfi>? "TOt ?fw* ?tftc?T to TOT CTO, ?Wt fto Wt ?% Wt (TO* 
«Pti 

8. TO?TO WT? 'TOt ^ ??&T ?T CC^ CTOtRt 'TO l WRT ^ 'S'lwlw CSffC^ '®ll<P(.v» 
«TTO TO I *H^ ^t TOT «ttWT (?# ^tfos? ^ to *[kw\4 Wt TO^ 5 TO I 

<2-. TOR ^t TOTO W9 TOtRt i 

vb. TOR ^t TOR WTO <$R*t ^tfwi (TOTIt I 

H. TOt ^t TO ^ito (TOTlt i 


^oiS> 



































































io.£.\s Wt: ^5*1^ 

^tmt rri^ to?^ rr 5 RR^ft ot wtR RWtf ®TR*t1i Mr ^r i %®r to ^t® 

*ig*i ^t® <pR i Rtf®R ^f@H CR RRR ^c?i 'QZ$, CHIU'S *igS rrgRR ‘pI^igR i <pl(.'sr? RRtRR 
RHRFt ^TStUllar^tol RRRRf®R RPtTCf ^R i Rtf®, C*R, ®ffcK ^rtoRRW Wt RRtR* 
rrp® r>cr tirfto crc® ^r, cRRttR's 'oiR)R« ^fiRifR rrs <mgm> ^r i 4®ftR cRRt ^cr rcr 
3.0& RttR Wt ^fRt 'ojNgRR ^1<1C*1?I ^£1<pTI5 %R3ir ^jwt wtR f<p% RR I 

rwr ^ttw ^r Rtwt wcRfl wt *m Rtto «w Rto RtfR, RF®tR Rtf® rrc® rkr, 
RRR^sf cRtot rsrr to tot® RtfR, rirr Rt® iprc® ' p ft1%, rri-^S tot toiRw fRts 
RiRt®RtfR i ^m\ 4 rrgrr *»pt?Rj ^Rtwt to RtfR crrisr wt Rt «nwt wtRRt 'aiRic^ 
»% R^RM ®Rt® RtR®tR Rt i 

<p|c®t^ RRRt® ^RRR RC1 <P3l ^.C 5 1'S 'SflRttRR WW Rc^K $,G<1 i£|f& 'SflRttRR ^totRR ®fRJ RR§ 
RtRt®t%R ^<pR ^R5R I 






b. Rt^ CRG<P c£)<f>tl> TpR ^|H>C '0 Rv&»|—t£)f& C4H RtRR totoR? 
(®) RtoRRR 
(R) C&tWRR 
(R) ®f®® d >tW RR 
(R) ^RR fR$#R RR 


RR : 

(i) R*§R to ®TRto®® HW 

(ii) R^§R ®ltff® ““^toR RRR 

(iii) fto <1*§G<t> Rf®%T RRR 





































































(^) i 'S ii 
0*0 i « iii 
(’t) ii 'Q iii 
(*T) i, ii 'S iii 

fsftFsi ® « 8 ^ gftsfa vfte: 

^N ^«T £ft?lT 5 t <P*lN t£)<pH5 <|^<5 ‘5'T 8 f^T/C 3 ^ I ^«T SfoTffl' ^f <PG*I 

cm &m\ mti i %^j?r * 1 * cm c*m i 

vs. 

(^) ^oo gm 
0*0 800 gm 
(^t) (too gm 
fa) gm 

8. C4H ^c®i^ ^§fi> C^faf c*t®r? 

(*) wt^r 
0*0 i|i>l<t4 ^f 
(«t) c&tw^r 
(^) 1 ®f^5 (£fw 



i. ^Slt ^lc*l ^R5i|| C^C<P i>|<p| <||1^®| I '©^ R,«i i8oo kg 8 ^Wl 

b«lM i -5W® <1l>lfiJOs ^t«s, U||$ve|4 <3^ ^Mt®T ^Jtafat >||V|M<I <s ^pT I 

<lNS ^p*! 5 ? belt's <P 3 ® 1 , ^*f*T Vo| 5 (| C^C ®1 ®|vb®] I 


(<F) **K ^T ^tW <^9 
0*0 ^®r ^«tc® "#t 

(*0 <ii>ifi5*i 'G^m %nt%r <rc*r?r 'srN fa# w 1 

0*0 ^fat swcsr >wh\mh ^ *t®w>e ’m'Sjtvo 9\m cm *i®t?r *fi<h fatsw 


1 













































«qe-l<.<P 'Stlft 


Statin RP»*i ^it <lffat-faftet'^«ltc^i 
«tft ti?fit«n »ilww^ cricj wr tiJR^w* lSt 5 ^® ^ wn c^it?m <?r %b^ 
wRc»m c^t«T i MuPti c^c^o® FlRS *tfi£ca 

t^®f | «£|^i^ «j|->il^ nh»to <*r^ >ik4»iw <*W<$ ^t®T t^®T i 

^sta C5W ^®r i 

(^) ftvS&w* ftfhr ^arffr #? 

0*0 wwt w® # ^wra? 

(*t) C5?it?pi^ cfcf^ra- ^ 'oii'>i(.«ii c^r? ^t ^ i 

(*r) viM«ifi>« *$5 *w?t 'aifo$M 6 ^9 far ^m«t fasft«t w i 





























ricsir ^Rsfit c«^t 


^*m1% toR (Genetics) RS5 «ri^f C 5 ^ gflR i£o RSR ^ CSfRR 

cstc5®t rict 4R*$fR tofti Rt?mt?r ■sitwr i wm>w« RsittotcRR ^r srttoRi 

£|f^ ^f*t% ^ CSft^Bt <Pj|§R RtRt ft*ll«l'® I (.tol ic&otr Rtt«T CRWJCRR <wli«IR 
rir toiR to i to ^ c«i^ r?rr 1% to riri^icr ton rf» rrs® «ttw i 
rirt vsc9U r^r w t£)^ ^t®m i R?-*mto w Rt ftoR ^trierr stffc, RiRitoi> 
4r? w$r to's toto stto toim 'siiR^'o wtR *Br tototo 

*tfNR-I*i<iWl ^ <p<qc.®Ti, iRERR 5 ^|vbl$, < p)'»Icr ^RRjT HiwN CS|ER> tot 'ail«!<piS| ^fRERRER 
dtom rrjt rir, cRfi> to rerrri ^ <mc»m i ^ntonto to^Mani »tww 
rrir 4R? to#r crresr RtER sNr 1rerr* fto«iER to rwii*w Rtw 
rr^r i #RtotERR ttotER CTfl» % ^ ^to% tot i m to ^Rt 
(Biotechnology) RtER '^RR'aalMR R1>R *4R> '*fMt i 

'sftmd ^ rtrrer #rsr% w>j 'siiwihi r^rir *jer c^iwimr, to, tom « ^hmri£| 

Wf «llti*||Ml R*RR l ^^jERt R’lto RltRRT ^H5 r GSjfto Rlto&T RtR'tt C*tERf| I 4 'SfRJtER 
tolto WtRRl 







































































• &iRfi£i<p fof*H5j c^H®r ^Jt^lJt <p*!(,''» *rt?R' i 

• f®t£R<£| c5t^ £|UII*^iH ^jNjt ^us *n?R' I 

• cwifi* RSI's!* (Genetic Disorder) ■¥f^ c t 'Q <p«il<p«i <MOs *Hn* i 

• ^TMJt ^G'S *tl3^ I 

• sn% « QPif^ *m\ *n?w i 

• GFlteRT >lli|l^ ffofo't ^us *H?W I 

• GetwfiS* 'Q <iIc*i!gi5<K'IMRt* ^ ^t RtsW 

I 





























^<p<p i v oi r i) 

mtWm tom Stf^f fcsfa ^x© 

*rRmi m»nm> ^ ^tc*t ^ wr ^rm, ^ sm^m 
c*tw c^twr ^tf^» ft$15mi>i «ftw m, «R?r 
^tf^© (fear ii.oi) «rtw, ^ 

w^'fi ^1<iw(.^ 's? r u skillet^ 'oic*n> 

^ «tR?F, *m >*m# ~sm c^lwlervi I 



f^URT *l*ft 





| H\bl^' 8 ®TPT 




f^3f ii.o^: RSI^aW 


8 |fefi> £(f^ M^fiPrfc #t<m fi'Blsi>*llt*HI 
totosrmRrn c^ivii05m ip%m mt Wi <?pRm?r mmtto w«tm 43 pm 
toUmRTm I's'sc* 3ftW i C^m fa'»l'src»m m*m Rc*ilet(.*m Wt 4tpTf 

*mH >*m? ^rrnmm 4tc»iT ^ysm tost ^ i (^Rmtssrm (Ear i^.o^) 

^£«T I C^m R'o|«rc»m ^fSRf csllwet 'Q wUlW'Sf Mt?T C^lc»llC'Stl»j^eTf ^?f l S|f^fi> StWlto 

<?pRm c^iwtokm m?s|jt wmn to& i *wfi> siwtto £tt% *>mr <?to #r 

(^Wsrm sRw, ^C 5 T ( 7 ft stwtto w w>im G$ltfllwtlt>ui 

** < 11^1 


C^IWlOStlW* ^(tff^ 


i 8|f^fl» C0lt*llierlivin 


CM ^ ^ ^t?T "SR^sf W*t fto ’tfSfto (f53f 2>2>.o\5) l 
^®m *rc®r w?*r^ c$i»iimvii (<t<n>w 
<^lwlwvii(3i) ^n to$tc*m w stto 

(^RTlR^fN MR ^5fc*t m ^ -Rl?n tfTCPRT sifoto 
G$l*llfl>vfa ^RTTI C^|v||fiS\!s vfRsffc y»ltv|lwvil to 



^©to c^m^ftot c^mOS^ « tsHwiwwi 
c^itviiteruvm 4<Rt ^fl> mm i mtotto c*m 
towcmm w&ittpet Mm su^lU (anctotRm cm 





































































































C’lhl^F® 'Q 'Jiffs'® <FNT*rRr, I «IMW 'SIHW <pfcci(5l(.<pln'Q 

^®n (^iphmIcm wtc^ ^1? ^it ^r i qmr ^T ^pst 

wiwiwti*) Tn^r ^t *itsr «ii^« i si^s *tc^ ^ csnf^r « 

*t l 7fc s fo ^lc<]*t, ^it $.C«1<WH 'Srtet^W "5^51 c*Nt ^ *Tl' I 

cgy|csrtOTtisi?[ sw^cwf 

^5 <zt% sjt% ^t <&\m csMcmIC'StIcvj^ w spmu&r OT^Tf ^rtTr i cw*l« 
*Fs*jM cmcetN *W, ^tffr?T W <S& CSrPSt k|»lt>l1t*rl>J ’*HII«tf W0iN I 

csMwnstivw &m fifinnww ^®n ^r i <anwf»^n^ ^diitttw 
(Autosome) ^Tf^i c^lwlcetl^^cnlc^ TftJJfa't'© X 'Q Y ■TtW ^£3 ^ft^» I 

cstm iW'sitCTr^tc'ftr^wiiBr or vi^«« £ifsfi> w<M« cert^r c^fcsnwm 

^ Tm ^ C5ff5T 'aic5lcstl»i ^ C5tf5T c^lwlcsrl^ i 




ffet3 li.o®; 



CtflWlWrW 'fl DNA^trr ^F^sJF i 


ii.iA ceMcnta* «|i=T 

(tflWlWlltfU illqltlft* *tk*T (Fffl «9* W FHBGM> 4^, CSjlf&=T ^ 
^1M*i i 


RS 9 i<f <#pe wrsr ^r, (<f) ^t f&aifauii3,MiFi®i** tfivs 

(DNA) ^ (*t) «lfifW ^t 4ft® (RNA) I 

fi'esH, W-io^r ostR 













































^8 





(DNA) 

RtR I 

f&w ^5 4<r? 

RvBlj|»*ik»ni cgsicsitoBfiw *£rt i 

t£i ^sti# vB^viilUvs ^o?ri?r *tR 1^t%t 

^RtRtR WtRtR ^Bf l iSatf'S 

RfaT COT 'STIt^R « ^#PT HRJ %4R4 W$sT 
?&r «?r <Ritfs ^ra%®H i ^ 

'aHR«*lM* RftR ^t (RfiRR <2?F*Fm 

(RftRf^CRRl '5tRt (Rf^Rf^R (R 

R^st «wr tRs%'a%^ (fe ii.os) c , w Rt i g|f®fi> 

i£|R>fi> <PW *tf& RftftSFlR RR^T I ^R 5 ^ RRWS <£)R^ ‘ll^C^IC'SH 

1 ¥tRR* i %<W WjR ’fcRT 1% Rtfsf (fe ii.ofr) i RjfcfiRt ^®T 

R^fiRt *lf&5 RR f%'Sf5'Sl3Rte<( *ffs R>tRR ^ *|R% tsm TPTCR^ fpftS| R<j% fpRR^ 

R$MR ^tat I C^SCR f^Nfcl5®»ljPlT RtW Hl^ujlcerwn ^tw %R I RtR 


fM >i.o8: RfcfSF'SiJl^® 




fi>3J ii.o<?: DNA ^ ’l&R 






























































































TOTO TOJ # TO TO CBfl^ CTO M% TO l^fw wpft I ffrw 

wfe m toto tow ~$ m . (a), fetffe (g), *h$cBiPm (c) «sn^ffe (t)-to tot 

WTO sH^TOff TO (A-T) TO? >l!$ci3!f>M WTO felfWTO TO (C-G) CBft^t 
%*r i %to^ <#tot 13^ TO®t wrkwcw ism c#m wit to to i 

TOTO4 (RNA) 

WTWTO4 ^,C®ll si?;G<JIP 1 SI<P<P i£|'f^ (f# 
l DNA-TO TO®t ijfij C*lWCTO 
WiM 4fi> TO>1felM < #rf#H 5 'Sl?1# 

C*tWC®T W# TO TOW I wtwro^ # 

wife *&«!* TOfeT « tow> 
ffiffiw to# TOT wt^TOT TOT 
TO flSTOTO TO»1^ TO TOTO 
Hl$cSlMM TOW WTO 1 ^ TO^WI 
TO5 feTOTOs W^fe WtC^, Iw 7 ^ 

WIWTO4-CW sl!$faw« TOTO TO 
$felf>M (U) 1 #TOTO WTWTO4 
fTO WTO 1 OT^fT TO5: (W) TO®T 
TO<P WlWTO^ (Messenger RNA Wf 
m RNA), (^) TOTTOSflTOf WTWTO3 
(Ribosomal RNA W r RNA) TO° (^t) 

^tTO 5 !?' WtWTO-9 (Transfer RNA W 
t RNA) 1 

center 

CWtCTOTO ^ TOTO C£ttffe TO 1 TO^-R^H « wfc.yfcH Cgftffe 1 

'STOTO <#» TOTOfew TOtffeM TOT CTOTCTO <wMf>lTO, WlWT, TOTOl>l*l!*! 

WfeR « WTO WTOfww TO# W*\ <#TO TOSTTT TO 1 

ii.i.vs 

W^T G*tte twlfa WTO 4 WTOT TO’# WTO #t fTO C#T CTOft 1 TOMfTO 
(^TOfTTO ^T ^fTOt wTOT C#lW CTO TOlft 1 CTOW TO’tlTO TOW TO? TOTO 
faftFfe tfetWTO TOWCW Wife TO WTTOfW TO%TO TO? TOlftTO Wrtfet[CTO 



tfe ii.o'b: RNA W* 



























































































RtRTCR RS[*t*|<H<lR R^Ng^R RlMf Rll^® RR1 R'srIgr RS!*Wf® PuR 

®f5Wf®R wi RS[*Ml®R t®H«1 RRFR ^(tR'S '0|(.«i<p WR '©ifst'S $GRG^ I RIjR*^ ^t'St'Q ’SfflJ 
#srr Rs^tt^’ito *Rtf® tot <fRT rr Rjt*t® rcrrr ^ ^r i crSrr icsov rh^t grgc5g«i3 
*pjIBgrr RtCRR *lfiiRG'5 T«rc.*in><p *NlS rjrrR <pwf^c«i*i i ^&o& ^ilc^i GettehGRR R?*t*R , < y RR 
c®ttRt toto toR® 4®®c® ®ttcat *rcpw*f to RR®R«r ®crr i (aRtrotwR c®®r 
to®3 R CR W “(W’ RCRCS, ®R 4®ft RfWf R?*Wl®R CRRRt 4®ft 4®® to®*f Rtc® 
<?tto r*it rr to i c4iwiMtic»w *noft RtoPt® Rtt® ^ir?rj to <rt R?*wf®R <*r®® \ 
fwp fatotjR toi® rcgr to i 4®c®i^ Rjt®dsfaRt, ®jrhr caw >jR3<h^ 1 #Rt<j 

WtftRt CRC® ’jj ®CR to® to® Rtf®, t®ft ^®jtf® ^totR tot 

Rt^R *R% ®RtR^ ®[1^f® £i^f® totfR® RR ®R toRR ®°7®® RtRt I 

R?*t^fRR £|wl'stG*i 2ff®5t #R ®R #CRR 'SRI CRRI ^RR^ toRR RtRt tost® RR i 
4?stR, RJtRto® 4R? Rjl44l<tfl> (ifc88) ®toR PtatfRRl CRt® ^jtotft Pl$0V|l®4lR 
RJt®d5fRRlRRt®tRfR® R&R CRRR- CSftflW, *1 <£rI, ®jtf> i*R? PivSlip^P ^Pl^^Rt < 3®®R5CRfR^IR I 
S|ttoJ*fl> to ^R®®TCR ®f®tR RtWf tot to® CR ^ to®4 R?*W® 

taPlvj iRRRRRR ®t£R I 4RR SfSf ^gw?. ^)®tCR RSWR® £af*H5W^IlC® ®RR^t 

Rvt*f ®®tf®® RRR? RIRC® ifR# tolR4 '#5tCR Tj|t> 1®^®^^® toto> RR CRRtCRt RCRCR1 
gfRCR f®(£)Ri£| C*t®® ®®t®fR®fcR ’Rto'SfCRR (Self duplication) RtRt ®W RCR RfR'jRR 5 
^fl> ®l< RSltot »lf&® RR l ®RR C®tCRR RfcRt ^f®CR Uto Rt®t A, T, C 4R? G ^R®^Rt 
1®^R^ R ^*p A, T, C 4R? G RtCR ^ RRI RR RRR^ A-4R RtCR T 4R? C-^R ^TOW G ^ 
RRRM f®t£)Ri£| ®f^[ C®$& Mr RR R^R Wj I *1 '}'»Ig< 1 £|1®^t®r^C® RtSR> ^Rsfet 

^jRt®R 'Q R^R t®^R^ ’fK 4lilGRl, RR W( £|1®t^ R^R f®^R^ ^ RR ^Rf&R RRR 

TSfcjto i 4®tca f®^R^i ®r^c® Rto #crr r?wr® to^R rt^r#® %r®*it rIrr^r 

R?Rf®® ^R t£)R? RRRH Si^fC® R®ltR® RR I 

®l®*f|R C®RRt f^® RRR R^’t® RRt RfRRRtR C^tCRR^flR, 1®4R4 1®SRt ®(R(f|R4 R ® 
^T’ltoR I CtotCSftCRR SfRTR ^RtRR RC5R t®4R4 I 1®4R4 R ®TSW toR #CRR Rlto® 
(l<lPlG^)^ file's RR®, RtC® I®t*1 RRt RR I ®(Ri£lRi£l ^tCRR ^Rpf^J iRRRtR ®R^® f®<f|Ri£|-C® 
RtRtRJ <PGR I G4lGRlG®tlR 1®<4R<4 ^R? ®tR4RC® RRR ®CR RtR® RrIgr I wIgrIgstIr f®4R4, 
U||<J4R4-C® RRtRlR RRR ®CR to-Rt®r CRC® ®tCRR RRR^t R?*tRGRR RlG® iRCR RR I C®R 
tomtRR RtCRtfRR SttoR RtRJCR R?^Rf®R 4 RtRt ®RJR® RtC® I 4 ®RC c t C®tCRRSftRC® 
R?*tRl®R C®l® 1®t% RER ®(WjttR® RRt RR I 






























































































rrr crott r-oior* Rt Rt^ Iro trow ?fs c^ r!r crott r*omo<i> to 

wi trow RtfR to, tot to ^ rrcrr Irrir lRMf% to rir 1 I^tos 

d5^ rto rrr fast, rfrt« r^iwr RftR cro* ctott rrcrr JtHoTO (r$, to ^©jiIr) 

R^StR <P5il RR 1 CRRIR CR£R> RMI RR£RR RPrtRlTO R1^?)R ^Rl f*P©t, RM 'Q R^^sftRR f®v£)Rv£| 
R i£)<pfi> fi>i£) (C£H<pIr«i) 2P§^© <P*ll RR l 4RRR J l*vslc, # 13 R f&C5R RtCR f*PRlRt^tR 

fiBTO*! f53J iRRftRt RR ^Rv RfR SfcsJCRR RftR 2|tR <to% fRR RtTO RtR, '®I^.C«1 CR CR^ 
¥5|pra Mr 9F5t*m (Biological Parents) ^fK 2t^» f'tTOFst ftRTCR RRJTORRi 

ii.i.8 'srt^cw terMfiJ* 

fbfa^RlfaSalW RPJCRR (TO^R* iR^TOR R*tTO ^ CRPt^tRl TOfi> TOR^ Rv5 ^tTOR 
fro 1 4 CRPttERt R^blM RF®lf*Pat CTO R-OHCM RCRJ RRRfTO RR 4R? ^t RRCRR 

crofts fR*|TOR rrto cRPtttRt Rcfr- frot%t irto ^ torsr i 
R^lRFt 4 CRPt^CRt RlTO TO- 

i. TO% IrWIR Rt %CRR f^5R *rfRRTOR TO 

*. c^loilcerlx R?TO RtR Rt ^Nr to 

vs. CsHWlWtlWR CTOTt RTCT?*tR RPT Rt ^RR TO 

8. RtCRtfRR CTO fRoRtCRR RRR c^lwlwIRPT (Rt <?TO RPQRt TOfi> 4R° RtRR RRR <?TO 
Rt'QRt 'a|lW4fl> mxtiMM C$Ttv5t) CRRCRTOttRR tRfESRTOt (Non-disjuntion) Rt R^R 
WRI 1 


RRRRRMR ls Rt Rt^CRR CR RSTO5 CRPt^M RR TO <P«i<PtSl fRCR RRt RCRt: 

*. ftfcR cm (sickle cell): RpJCRR R$ R^ftTO (£1 CRPtfi> RR IrWITO R^i 
•"<iMR<p (,«ilR.vs R^ Rspi<f»PJ[C«1l<l 'oil^i^s Rjtfjt i Irs^ PiR>«i (?K®R CTOT wlR.'s RsRrR’JMR 
1%^5t RRC^5R RW RRI fRfR5*r CRR^CRt ^ <WHlPl^WlW Slt^R’RR^t ^ RRR 
vRR^ 'RfteR CR^ ^lh’J[(.«ilc's ^|R RjRt '©i^ v ® RR ' 1 ^ R^RRR’jM W ^5 c^S> RR, W 
^5 wlRvs <j««?R<p| Mr^RR tR^tRfterR^tRPSf CRRt CRRi 

RjRf&^RR CRPt (Huntington’s Disease): 4 CRtRl^Q RR 'RERR* Ir^^R^RR RRRCR i ^ 
(TO Rf*5R* f^RC^t TO TO Rt 1 RffcRR CRf^^MR RCRI RRRR TOR TO5t CRtR RtR 
<£|R? RRRvffes RtRfTO ^iRRtRT R^ TO R^ 1 *£l CRflt^R TOR ^RlRTO RJ%R RRR Rf^R 
















































































TORR £RT*t “TO «Tt i 


CTO R'»|erWH W «UHlW8r TO CTOTOTO cylCTlOTN^PlRl C*IM>lWl <TO# 

msm (^tcroN ^ftar <ro# ^*Rfi> ctof r tot ^ wwiwi csr^©tot to \ 

4 «M*<IH4 TO-fTO3?t**R TOT I tnw>|M| <£R# fa*R Cd>lCTOlC*R TO-f^TOtTO #G*T 

^rto <r*t wr cro to, top 9mm tot i 

«. PMt^lW (Down’s Syndrome): Rt^TO *iTO CsMCTOlTO TO-f®TOKTOR 

wr 4 <rh to i <r top* Pmc^ito rt^ ^ rtot frofl> *> to csHwisr 
«TtR I 4TO C5tP*R *TRT f®Tt, TO 5 'SIt’frt, f®?TO TOT TO* ^«i*il^fi<P'olw C^f5 TO I 

TOt Sl^tTO , *l4i^l'SS TO* 4TO TOPl<P TO*TTO TO TO I 

8. HtfsfcrofeR’R PMUSjlW (Klinefelter’s Sysndrome): 4 CTOfl> *0J Rt^TR C*W 
0$ iwlwrlwn f^lSTOR TOR ^^Iiwt *0^flhr CTOJ XY C^fcSTlCSfR ^ 

TO X <aTOTtP5FR R*p TO TO* TO XXY «Wl Rl 5 # i Q>ftc*MlJM>l 
Rr^T RR# ◄M41W TO 4TOR ^MR^ ^JfCTO OT RtfTOF TOT TOTO ^ 

«TO *TT i TOR ^TO *R TO**T TO TO* ’TOtC^fT ^TOtR R® TO i TOR ^Rf TO «!ltW TO* 
TOT TOJt TO i 

<t. R^fR^ PRt^m (Turner’s Syndrome): 4 GlWfl» HlSltW <?m C*lWl»lC>M *R- 
fTOWt**tCR TOJP* TO TO* SkTOlU TO XX -TO *lRTOa ^ TO# X CTOsitRfR-Rf 5 # i 
4 TOCTO §lc«TO *l4l^R> TO 4R* TOR RTW SM^s TO I *£<<1^ TO*$tR TOR TO' 'Q TO*T 
TOR RTOt R# R i TO TOFt TOT TOJt TO i 

^05 TOTO <?rw <y»lwicTO (x to* y) TOt TOTO tot to^cr (asRTOTO ijR ^>r to^ 
(CTOMTO), TO ^T< £|PsJ4l5l Rrs ip To RtR i CTORt TO^ C^nTOSTTTO 

cron iR# Ito wet «nror, tot c^ioiiMioid <?$ trot^ ^tto 6 ^© cro tot 
wmft £fro to r i wuift TO x c^RTOrnro c^trt TO*fl> ter to 
TO kro %®R x c^ictotito %TO c^ wur TOi 1 %^ ^ TO[to 

CTO^$ TO# TO X CsHETOR ^ W# X CflOllWlCT TOT TO fi€|* CTOR TO CTOT 

to R i x cyiwiwR-^Baro cawtjwt *05 TOTO ctor tor cTO to i to^tot 

TO TO Y (RTCTOtCTO (RTO iTOT WTJT «ltTOT <?# ^ *0^ 'STt^CTO WITt ^ %sR 
(RTO f5R R TOR (?#'Q TOT TO R i 

fiftTO# 1TOR ^f& <T>w TO3 5 , 'TO TO^T C 5 #, ^sR (Rf*H>J 2RM CTf^R £R^ 
(Dominant) iTO TOT i (?# TOT <Rf*t% gRM R, (?#R £f^ (Recessive) fTO TOT i 
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'aflret? re# let'll. retire 2jt^t| 1%°ret ' 3 TW P# p, vs^re ^©Ig<P C^lcwl'Stl^’tPT 
I re# 4re# '®l*ljfi5 Sfre# P, '©re*? ^®tW G3Vl(.rel'sr# 9 ffre ^«T l 

^retpre #sre #rere# w crern retire \ x cd»it*ii»rit*ni tBR-^an*®' 4re# giicp 
reire g<c*ii#Pbii <*ra* 4# $m %re i reretst^ resrettre^Prere creretre ^re# x oww 
«.oiifaPi*ii %re wu x (tfitreiwricre* ^r #r# sire# ^re retre G<Grei#Pi*ii csrwfl> 
streref*^® ^cre ret i #sstre c^^re (ret 9 # sire#*!'® ret ^c«T'Q ^ rerejt j r®h cretsrere retp> ^cre i 
<Mjl>i*<slGrere c<wiR»Pi 4 ii cretre^® ^^©tre^ o$lt>il«tlc>i$ c*wl#»PiiN %re retire?® 

3,G<I I 

tre 3 ^ ■sjzppsttrere cre«Tire ^re# c^crei##tretre' %re 4i#t; ^©re (ret 9 # sirest#'© "sere, re>iG®r$ 
G^wom creretre w ere# g*>gvii#Pbim cretre creret refer i 

^l < t i< t i re^fw 

re^: reret retre 3 < 3 sretfre#iret %re x h 
pretwre x H 

^retire ft Get* I ¥tre# fp tp re##lf%£© : 

(i) retret p*r (x h y) ret w£*\ (x h x h ) 

($) retret (x H y) ret retire 3 (x h x H ) 

(«) retret (x h Y) ret p?r (x H x H ) 

(8) retret (x h Y) wf*\ ret retire 3 (x H x h ) 

ere 3 tre p*t ere 3 tre ^woiwii 

e^ereiftpftiiii 4re? erestre ^rejire^M 
erestre <Mjlre*<©!Mre <3eret##iret 4re? creP 
<mii>i*<sM retire 3 fSNfar re^re i 

%re reresire# remret ^re^re: 

(Recessive) %»t: ere letere* £ref*l#jre £t^P*t re# ret i 
(Dominant) sire# fttre: ere #terere M*t#tre sfrerere re# i 






v!> 8 

#3 nre# refrePref^® p « 

^lc<tf M> M> 

M> <\\%<P AM? 
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caw fa?w %eaa aaaea a^ea caaa aaajt caat caa, t%sa rc® ca*jtat c* j f 5 ^rR?rr ^cat: 


fcaFiwJjn am al aaaji 

*p*h 

a#a®r 

faf®a atfa Rrsfaa ^aic® at atat 

c*,wlfoPwi 

a$®spea ^pawifaa^ faaesa aaaea 
wwta ca^ ^faata a^wt 1 
4e® ^j *#® ae® •atca 

®&ieti®Ww f®ae#iat 

aiRsjf^a's afcsa ^af^Rf® 

at®®tat 

ate® caaeat Iwfaa caac® at 

at'sat 

®ui3fa 

^r*ifD<F •spfii^QvoT 

■$jp5ai^R gcaaat 

'qfac’thM** <PllS»1i 

<3taft$ caaaaas 

awta a^a^ita 4® cat^tatafga 

alcaiftal 

^#t«t®t 

Riafajra %aSfc 

caft -^a®t, a*t w aata^ 9\*$ 
wH'ift cata arsat i 


'8 < 1C^ ~ffis GSttlfi>a> fw®t ^5t'8 C®5t%a af*tta ^twt Rt^taa c«tcifi><p fapBt R^t® 
ateai 4e® a’sta fa<Mi»t ^q <wi*ii<m «aaeaa caw ^e® ateai 

iiA « OStt*#+ 


sli>kaa aaaca #asR% foiiisi Walca 'oiMcia aac^ *lfaf5® 1 la*^ al^ca 4a sleaM 
^ ^a ®rcaas ®rte*t esteFi a®j®ta fa<Mt*ia ataiatfta*©ta at^a aaa atataa #aa <^e® 
wtft #aaat*ta ^ a*ca, ®aa eaea^ #asR^a ^*if% i aaaa, at^eaa aae^ ®aa^ ®ifaa* 
*m*M 4a? *t$-aa< sttftfa ® a**ra$ ft4ii>wa Raj faea rrr 
® aat; atwrt®na stt% cae^fae® ^a^ea 4a? ^ ^a #asR%a atet i '®k.«i«p ®rtea cae® 
rrr ®t<$#ta at aji*d»ft«iM> aacer ®#tea a^, aa, laata, faaaa, at^fi>- 4aa ^ataa 
a*ea 4eac^i 4aaa caea> faf®a ^ < j%iaa tetfaa* aWaassca* aaesr Rif’ica f*t*a ito 
4a? aiaaaajRa a^a a^a ^aataa *ff«ifta #asRl%a a^a a*eae^ i #asR%a 

atca a’Pta^ aeaaat #ata^a a^a a^a fa® $«iifi>® ®ae^i #asR%® faf®a aaca 
la^a^tca a?^ifa^® aRt acac^ i 


^o>Ss> 
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RRr ^*tRt*t fcsf?R '^R2f*I% ^®Tt TO i ^(Rsrfwl^ National Science Foundation- 

<£R CRTOt R’^Rtf #^2P3% ^®ic v s ^TO aih^jkTO \5wc*b #R srf^RRtro (CWt: 
mtStft Rt #RCT>ftTO) <R>tfR ^*ili(.*is <imR i RlRS Pi3<pl, 'SFt, *tfro 

^©JlR %S.*ftSR #R2fsj%? TOR R 55 ^ 4RR #R2P|I%R ^fall TOT ^IJltW TOt 

TO i ^ejf^ T sit e tfTO ^RRvsalcis s1<.<i*HR 'sitwf #R2t*I%R <R TOR *k.B<.^, ^©tCR RRt TO 
R1R Rt ^It^s #R i RRafw mtf #R2t^% ItoR IkM ^m i RRT: 

i. mt^RfwR 

fi>^J <p|«H>|<1 
O. Rr SlC<fl*H 

^ ~$m to# rs#© R^r i rR^© iroft wra ’tt® «fcr #rR®tor 

\5[v5J^> <£$ RR# V|H<|>|v»H^ ^ R^t 5 ® flfel 

>iA.* «Wfl>4 

r?*iii*iRr ^rrkto £t^t%, RtRRfroy #r tor ta«Fto <m4sh frowR 
'©ilR^'s torR *R Rro%iT to# Rrr trot ®Rt ^ <p<k.«i*i i ^Rt crTOr, <4R# 
#rr rto ^r ®rj rvm*h+ to i 4 «wrwfe%r TOfTTOrKr 
'SrRR'MltTO TO* R$R -*INt I TO# #R CTOP 4R# fifR$ Rr «<H<M3l %TOT4 R® 

<PW R>?| TO# 'st)(.<i *Rhhs«i<i c<p1"Hw Rr £l(.<p|TO (Genetic Engineering) R^T i ^Tt?T9 
RTOF»tCR R®TC® R# ^>ll'3*p'» R^R TO# faf*f# JjRR «t»D (,<p|t*ll ®rtCTO R<£RTOR RRR'S‘1 
#l(/llc<P Rr £fc#*t®T RSR i ^ Rr <R C#*RRERR RtWT *Rhh©* RRt TO, '©Ion* TO^CR 
R^Ro*# f®TORI C#*R <TCR I R^Rt*# f®TOT4 C#*R <5RTOR mR TO# f®TORI 

<q»|Rsp\S m*f C<kB «|MM <PW ^RT t£)<pfD ^5i£Ri£| ^'•J k C v © £)R»-^ft' 5 ic»i^ "SP^T CT »T?R t^<£|*T‘£) 

^ ^ ^r, R^Rw^B %<£&$ ^r i R^RwS 2ll^nlc<p R^Rw^B 

l^‘S‘T‘3 St 5 ^ ^t Rr CIPlR? ^ ^?I I 

Slt^ mat ^RR TO ^«ITOR <«l<PCBRi|| ^tm ^tR Escherichia coli i ^ <UI<KBRUI<I 

'Q’R ’ttR^'tt to (.'StwR<p ^RtRiilR^ii?! ^R^*t c#^t 'ailR^ w^i terwIB* 
^RtRiilRsi ^t R^Rw^B 2 R% fe ^tsR TOt (fsar ii.otr) ^r^pr to 

<psl ^?t: 

i. 2 t«fW PtFst <p|Rq»'© RrsR %t£)ST<£l mtW < ^ s ^Rt ^ I ^R^R ^ RfCR 

^t^ ^t <WlRiJR RrR ^ TOR "SRI <«RcBRilN Ht#5 %«iR«fl *^Rs TOt TO i 


^Jt-'Si, t^sR, CSf*t 
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/ -N 

DNA-*f1©rfc 


A DNA ^5TT 

© DNA-?i 
DNA^ 

A 

1WR 


JaN^c^^R R^RiC'rG 

dna <Ji)c<j>ct;Qijicij 

(O® 




H><fl ii.Obr; ^tfef'S f5R <Hl^c5f^<j| (3FR 

?M^5 4l4d>Qtll C0lOII&firlC>HI ^BT «|lM«‘fl> Wj C^ 

R'elfa'® ^o *HBT ^T ^R'el«rW W i 

*. 4 qw *M?|W IfriRifl ifR*TOf®«*FM *RTC?W <flTO$TO$*ETOftBf 

*lf^s TO ^ i TO f®i£R^ *1PW <185* cTOff TOfl»^ *!{«*« %J# TO* i 
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©. 4 *ic* *iw to*to* 4*wi?* %* *wt w sN*® 1®4*4 to 

*#t 2(1*^ Tjd>t* *tTOW **ffl* TO' TO I M%*W 4*tt* 'Ollilo *Wf TOT TOT I TO WT 
Wft %*** %4TO StTWfw Ml TO i 4? ?t Vsftsps 4** TO 

%TO<4 * *f$5^a ^T?!*t TO 1 ? <K3 i 


8. 4? t^faw^ sN^bw TOcBtrot* cs^ua stwn toc*t to i *f^» %to<4 


SflTO* c<plc*) £|(.<M <ps<.*ils *Nt^W ^jlMTOC**!* *W i 



C* TOcBfTOt *T #WT *1$, TO*F BHWrFto #* TO i 


<Z\ TO** t*fa£ %* TOTOft t**sf*W& sN*^ TOT TO <«M>t&tTOlW M*1$ TO 
'filHhl TOf TO' TO** %* TOr^lft <ul<Ki>Ri*il*Wt* *Jt*W M?**^ ^Blwl TO' 
4? TOcBfrottjlMm *WWfi>W <£)** 4*5fi> TO #f« %* *W i 4? *NfcwflR 
fcaf* TOW TO TO %* Wit*? i %*W *I**f* TO* 'TO Stt^f^SW TO1* '*IMM *>W 


C*Q*T TO' 


SlTftTO Wt* TOW 4*>tl> #* ^rTOt TO TO #*W wWIcil TO, TOT* ^vg* *cB 'oic<H*i 
W*tW S^SHC** TO i 4*Wt* 2t^f% TO *W*t* TO *t^#C** *Wt I #* ^|v5f'3 TO# 
CTO *T TOt^ CTO TOT TOfruM CTO C*W ^**f% TO TO? C**Wl* *<|# *1^WtR* 
*WT TO, TOT TOTO wt* TO i *ffc>W *J|*st&t**|, ^TCTO £“t*K C#1* TO C*TcBtWt*l 
to? ?*> s?<sii<p cspit*j? ***if% fro *?*l^F* <pw i 

C'StchTBm* ?t®?t**lt*? to*)* tot fro tot** wit*? TO to ' 

i. fro eg#*?: to? %** ^sr?*j tom fc®t* tow fro wit*? to i fro wit*? 
tro#*j# t^TOii d5<f>wMtro tow #n*i to ' 

C*M Wlt%?: TO? WtCTO ^R?*J TO? 4*5? *TOT* Wt* TOW C*M Wit*? TOT I 
«. #t* Wlt^?: ijtB* *f**ffs (TOfi>*t3t ■#* C*W %*TO TO? TO *t TOtfTO* ^t* fcsf** 
TOt^W #* Wit*? TO I 

T5t% *Tro cro *(f*lft* st** w*j*tft *t%, *t >rofi> **row TOW1* c*w wt* 'TO 
TOTO i Wt* TO* TO fro* *1M*|WT (f53T ii.oJs) ^*JWt TO TO' W tTO^ C*W 
ji C* Sff% TO, ^t TO? ^ *1TO *Wf TO i 
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K 




4r 






fM li.oi; ^jR> 


















i. rito c^ro oro tor to tot%t tost to w tocto c^ra to 5 ^ 

C^tW (.<?!<( ^TvTO <pwc.to I 

*. ^ <wtcro o»to« Rfcfoiil>ito ^fir cTOi “wgs” TOtoc^, cro «flfl> ct ^»q*lto 
TOfi> CTORT FN»GMll*l TOfi> w TO I 

o. <MC«1l "gcTO ^Ic<i<pfi> C^sf <TO* TOfi> ?RTO W <.'»'®*<pl* RSl$p*il»ifi>c<p 

WlTO TOT w I 

8. m\ c®s\ <to* tot ctoto Rfc&iiHft to?t stfro^imTOtTO^i 
to* $m*1JH> to to <j>i<to tot toes i 

<?. ^ 1 ^ ^c®t *itos tout to <?# i£i^t tow to®t c'o^i^ cro sif^fTTO tot 
toesi TOt ejHflSc* #pra cwiiw to torcsi croTOwfi> 

'SHORT W i 

<4^ CsHtH^ <U<1^R <PW tSPM TOE’TO, ^ 'S *]<P3 TO*rf% <ll*1<1 *tw CsFR <PSl 
i %?, co^t, tor £f^f% o^seto TO ■*qi'»iR<p'»i<.<i$. Rto%to ^ 4TO "st^Ero 
«TO I 4 £llTOlfi> 4TO TO ^ TO, 1ro$ ^|5)W to?T CS*t ^ETO <3TO TOR Sl^gr 
'0|| , R1 <PW RFM <PW CTO*lES I 

QFtfsfcCTO TOflto 8JTO: 8|t% QFlfac* TO tolN4>ftv» C3Plf^ i *®PP TOW 

C^5t TOT tBTOTO I *liiCTO (Wlft* %?I C55H CTORf to¥ ^ TO^, TO TO TOT »HE«M 

ositoro ^ toes i 4TO to <RR*p'©i to RW ^Scks i t«iR*p'©i snsf^p^rt 

TOTO: 

sTTO^© SE^ CSPl^? TO STOT TOR TO TO TO &lRRi<p <Rf*H>J, -qjfe'? 'Q^ CTO 

■TO TORT <ul«C'9?l TO®T TO, Rlfa TOMTO TO I TO«lw CTO TO S'QTOT 

f 5 !^ %ro cron toeto TOrtfro m toto? to f 5 !# toK ^ to, Rrf% 

fitfTO^t R<p«iH ^.w, Plfl> J i*Mc < ^'Q R'88|^1 ?iI TOc*iI RFt's »R i ^' ? R *l<i*<8 

j i*p«i csHIh^c^ki ^ItTOt *iliiR i 

TO^J %^RjfCTO <?$ tol? TO^r ^tlR, TO CTO CTO TO ^TOR 
(RtTOT CI>l4lWl TOfR i TO^l '*1^ 'TOt #^2P3% 13W C^sTO TO ^Rt*lJ ^ I ^ TOTCTO 
TO TO, *flfWta "SJto? TOt to HI TO "SltTOStlto TOW ^ #^2t^to TOf 
«1MIMI I 























































































Ji.« atft « tonHCH •WH 


Hr £fc#«H ^ Slfit &&HC-M TO Hwl%t f*R (flW CF&t 

TO? C*Nt« C^NtS TOR'S W^T i -jpr ^ $|»ll«rft« (Slfit 

^Hw) i $i*ic*Fto ^toto to%*f $i*i«rMPw tot i frofw# %to 4 « 
v|Rw>RltTOTO C#1»r 8ICTW TO $l*l»tFl* ^§m TO TO i 




Wf cwcnfi* ^RfftglR? 
fepi fftww to? ^*#n© •I’jror ®nI^il«iCT Ii^r^Hr ^«t»im torj 

1C3 >4(.*1(.$, I 



sit%: >ii^«n Rh faro to%® stm to^t tt*rc®tfro ^r 
^ItTO *IT ^l^fi «ulPu<iR>^?It fcaR <p«h.'o TOTO i TO^ TOf5£© ShcerFH* 

TOlH*F2, C»?t, W, TO*. *HR « TO^ItTOTOt TO^I 

ShwFto %t%*t: Rr slc*Hc«ra 'TOW Rtcis ^ihl*^ ifi>c*j C^ITO tSfisw ^P& TO TO 
CT^jCTO TO I ITOfw# %TO4 C#*R sm^ TO TOfi> #Ps Hr 

^fWrtTO CTOTO C£fTC5T$ttTOI TO*t TOCTt TOi 


TOITO Sl*1«tFM* *# c Fs TO *ITO, '»l^l>l, ^iTO%n « 

srirot^t to ^*tm to to^i fr'tw, toito, to, hi$c3ji«m « *pRci?itoowh ’TO^t 
lirotfro fcfor ^sm to c»m»ifi«ii to toto totoi toh to *iw sm vboffcf 

TOt Stwlfro 4 8I&TO TOR 8TOW TO W^I TO TOJ TOC5: UotJJT, ^ITO, 

c^r, ^fTOHt, TOifro, to^, to, to, ^ ’ttro, TO?K to, c*fc*r, to, to, 
^Bt ^sjiH i UnwtPto forc&T ^stro to TOt BoidJW to sltatt TO 

TO i TO ^ TO, <i)fl]G»lfc* iTOW TOtWt TO? TO C®TO ^JCsMCTO v rfTOt c t TO 
W*i 


ii.vs.i vSiHIW ^ 

■sj^CTO TOTO TOR CsftfTO olR.il 'TO I •^R'© ^TOTOH WTOv^ fTO '#TO' 

TOJ TO f%?^T ^IM ^fS TO ^TOT TO?T TO^lfTO TO^tf 'Q^tCTt TO, 

<?iH f^?r TOt '5 «tc^ to 'oicilR'o TO 1 ^ TO rIR>TO Rmw «iIRto 

to®t stcatn i 













































































































^ vSjwi <?im W® m, ^1%*® ^fat Cft'Q'Ut mtt: 
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i. fi>»JJ 4Ht>N: 4 mf^£® vSlvklS ^fN TO*m ^5 TOt; (TOT "^fl, ^5, *fF®t, mffm 
mm tot ^©itf4 mm 'SMi^i « Fmfav© 

<j»Ht>iw<i to w wpN <ro wi&mt m i w wi&mm 
<(^t6 ’B *if«Mt*i *(m ^<#5t <#m m i ^ 

m*tm Pmfav® *iQmo*i rnififej<Mo« to to ^ifam mr ft©1% mt ~$m. \ 


^ffe: c^IctI mj ^f%cm %»T «p^Pi \5tvscn sil^mm 

to Iron fapm mr Irnitm 4^44 i *ta %ws wtcm fcfo* ^ mt *ro ws i 

<*ito m, m, 

«. TO S*wi: ^msf^ ton 'to 2ft% 'Q Slvsi'sri's ’tfo, ^4, 

^©ji%^Rmt^imTO^i cm:TO^mm 

mi c5f>i'»N mtw I^ < pRc*i'5 siyfen mm ^j^pfm N«i<pm 'ouifowi ^urf^ns ->jjRs<pi<i) 
1m ^ mt tocs i to mi Hero iJf cro^ c«m cm ^®rom 
<fmTO »iH*H<st m^*r mm wTir TOtm ^ m i 

8. ^*tm mi^r ^fs : mm *& ^*tm <n^r <n <mtem <n^r 

mm <sm qrom m toc^ i «qfl» IsftifrT a i 

<*•. ffc&lflH 'ftSm etl'* ^R>: '3T 5 crf% <?to<t 4wr tow ostwfi><wifa ^m 
%? %m^ TOim to fefciflu 1%, fti5t to^t «mfm ^rctlm to?t to i ^bt 
tomtom tomiPt <m*tt?m aii^vm ^r mro i 

c^id^r $ro% ctJ<j>^4: ^mst^ fro «’jsfim ^pft 

^®jt 1414 ?mn?t c^^r cB^Pi^o (sit) wsi<w mt toc^ i ^ mm : to' mem 
1ro«t mt m i wh, l^rf^m^f, siiVui’®, ^ic^^hi, ^ifm w <mc*f ^ 2t^% 
^jtm srnfm i 


<*. ^1*1^4 4 TO firm boft 4«rl1^CVo C#»H 

TOTTOsnmrnmiTO^i m toj" s^ie&r, ^sn% Wc^, ^41, 
41mf4, ^rr, mtlm, ^ mm, ^ c4c^, ^»pr, ^g^r, emiw, mrntfc, 1m, 
m, m, m, ^Bt i m®t, TOe5%r« drot^t 
to wwiwi *iQw4m» wi^iRii mm to i 



































































































fill's*!** '5R 7 T?*Uf 'Q C^tl 5 !? «r1T>«i>ol G<JGv®* '5«TC*i 4 ^© fst^^lT C*ffc* 

R*l3tal ^2t^'fcqqfvifBt^it^H i »ihn«» caw-^jlft’lHtt^<n < Rr 
*^*#1 -sitwr £*}*f $**H*fPTCT Stto WtfolOTl W* i to W <K*M>fi>* 

<jcfat (Ff'QUt ^«lt i 

y ^jl4pH %**tPFT: <|VsV||W to fiTC#^ 2J^% fifcsm TO ^*FFTO tofl ^PH 

tot toim w to^ c*ttto, w, ^m, fife* <ro?r <sm 
srtrotw 11^ ^ i 

V&WIUHM ^to £*}#n7*t «flWfl> "NH TOt* 1 

^ fs cantor wjsr wot *ito 4 c^ c^tm drom w«tm ^®f® 

^T^tW i f5R filG<pl*N fifctlffi ^TO^ ^lPH®tj<p l'»l'G<p **5 |<ig<p<i«i tolFR ^t W TO^ • 4fi> 
C^IiSI^IBg^* <ij<133's ^ ^jNI* C^tt^kniG^ fitWto'TO ^Bt^lC^RR fikol’t 

<PG* <P3NI<1G<P Pi^flQG't '^Wfa *l , 1G'*P*f CT'QTIT ^ I 


O. 4A1MH toto: tost WJH (GWT: ^BtTOto cstim $-jJjpH tott <7^ 

^to **G»lh toflPt) tolFFT 4fi> ^P*fc*It 5 lJ to I #^2P3%^ "SltWI 2p^0 ^3t 

WTH 4TO Tfpre WFF <R I 


8. 'aultoltillto ^ ^PTORT TOJ 1%<fT ’itoW WttofiSIlto fcvIFfPRT ^FtJ 



I ^t,G«ll<l ' s TC i tf 


teoNCTW W rttoPlH « (?FFTMCNto 'aulfl»*l«llto i 


ft. «fll*Wl^ s r ^*tFt*T: *lftW*TCjpI*® C?ltl 5 fa fBR^TRt <u<i*s'® 'Q^C t FT ^B*Ptt*T Rg'HG* 

<4l'Sfl**l, (CWT: '®ijhl*G«T8t, Cfitlflftira 'Q C*fc*f C«t^ ’iJTC’to) fiP^s ^T i 

(TO 5 <plVii (*Tt ftTORM ^), ’fttto 1 ^ Stt'SPJt (TO 5 8|to (W'ffi® 
<im'© ^) <*ras liHfti (m ^® RoNgo ^f) tsRspg^ <iml<i 'TO ^‘ ! Hf^» 

•q|<stl«l'8t|vs '55^ i 

'b. ^Nce?R<P gft^t CSfc^ ^ ^t^t: fil*l»Pl4 2ft% &HMM4 'SIWJW Slt^Tt? ^f, ^ 
'Q ^31 C«tw TOM% VR5$ e \ ^ ^ I iiPi'jsnlo TFlt^ ^®T I 


ii.vs.O 

§W5 ^ w (^) ^ ^*ii*r, 0*0 R^iic*ii% wr 






















































































5>85s 


(a) caw stfaw^f aar i $wiiicaj SwwtRa c&§\ aat acat^ i ^ wsta gtfa 
f*i5ta pa «£ srm fa^aia awat ifiMHaa csnfiw ateat ^rwr i 4 csnfffara aarta 
ataa viMN4 catWa ^ aa i %a spg^a atarca wstwsa afca ^fw <*rc* 
"‘ifftaa Pta-^aa stfaatw aat acac^ i i>RIh afta « atpaa aacah ^aataa 
^faa awt |Wwfaa pa $\Staa W acw v5v!s|Rvo acata Swcerfia aMai ^aa 
^mwa pa *iwat ata iw f%*la aacaa center at wnfe aw afaca acahlfa siwlPw 
caw atpw aat "w i ijNcerfP p ^§tacaa atatca at°wa ^aataa ^fwa atw atca 
atpaa at^paa arf% 2 tcalw% callflW, «un»d>lwR*i'e psat afc^i 

pawt^ sai ^aataca %a sta%a ara^ta: f%^ paa sfata ^aa ’ll# i ^a Pat; acac^ afta, 
■^H *q t«\si i paa aatafa atalfaa ataara awwa p caw faf^a si<ij®<i atatca paww 
^ajtfa Ma a>at aa i caaa: p caw ataa, afaa, at t^rrifa arajaialit st 55 ^© a^at aa i p 
caw atarataif Maa ^sraj #api%a atatca atat aacaa ajt4c5faat aiaaja a>af i fac& 
<pc<i<f>I^ pw?w ^ai Ma aMw ascwt a^fat a>at acat i 

i. aNa: fawa awc&faat caw ^aaa <aawita faca ataca fawa pw's *ah ^R> asat aa i 

aRa: 'alwicaa caw pa p fa?at aftcaa p caw afaa Ma a*at aa i afaa Maw 
atwcfcfaat f%?at araw straw a*at aa i <aw afacaa *ata, a< ^a? Paa ^ta®aj ar£ i 
^fa% paf^ afaa %aatacaa ^taj ^siPr, caaiaajte « patw faaiw i ^ 
atcaa afaa ^aaiaa a^a acac^ ^ta a^a afar i 

«. a^: ijca aji4ci3!'St aiw a^at awia faf%a ajtaa^faat acata aaa ca51 caw a^ at 
a^ttffa ata^aj ^aataa 4at ata i aita#^ wuiPi'b attaa^faat ^caa awifr afar wat 
^f% 4ca atca ptMa© 4w i ^ aamr apg atifl^ ^#te arratsfaar area ^ swia 
artaaiBfaata %f ata^ta aar aa i pw <$a ^ar^caa 'saca^ ^a ptp fa«a aca i 


ii.v 5.8 aW*if>f 4 


aiama# 



f^ai ii.^o: awifaa c5c^5a 


3r^^ar?5's 
<p®ii<p®i Rcstat 

^a° faat 7 ^® 


■^-'s^, jj^r-io^r csfr 














































































































\<to R«sh 

*mhPh» cW<t m , fwr, ^ *rnt few cwf 

w*m%<p <mi ^?i i 

sitsw w *pwhPi4 cs^ (fwr ii.io) wrm 4*rwr: 

c^iwhler (Serology) C.t>>G f^rc^l ®il®ilc<P f^f^® <K* Iwf^t 

<K?1 '5T p f5t^k^ <Ml ^?T i 

^(Ts(?lt 4 ‘ s #'® fsR £fc#WT^ sKSTffi 'S 'omh CW '®IIC«1lMl <K*fe, ^t'G 

Wfa'S '2MG*1<P *TWR W5f H(,*i(A I fgR 2fc#*|eT £t^i% <H<l^h ‘It^jR f'StC'lR 2fc5ft”-^R 

■srfwr «« ^r#?jvs w«(R « ws? wRt w w i 4 r 

wr >ii^«ii *iftaET fBR srf^rm wrt w w» Rtc^ i 

^ %*r csiRif*r wr i 


(2)^%# 



<!$pr<llt>f»i 21^ 


i. <?m c^lwH's f lw?i ^r^ ^? 

(*) ^ (R) *fi> 

(«t) **fi> (r) 88^ 


*. (awrtsswr <r cr lf^ *W< ^t wit: 

(i) <Wl«lf>l*JR « RXMwfaijR 

(ii) CRtR 'Q ’5|JMc*iPi?il») 

(iii) 4JMf»l*ll»l « 


te?r <?FRfi> Rf^? 

(^) i 'Q ii 
0*0 ii'S iii 
(R) i 'Q iii 
(R) i, ii 'G iii 























































C«|W O 'Q 8 SfCSt^ S'Q^ iit'Q: 

O. fWTst? 

(^) DNA 
0*0 RNA 
(*0 

(r) t^Hs's^r 

8. fkSRT cm wlfl» WtSI^M? 

(*) A 0*0 B 

(R) C (R) D 






i. t&tsifu C*N ^rt'Q I 



(^) RNA-4*T ^ 1®N I 

0*0 DNA G&S "#? I 

(*t) cto 's^ic^ f^ifli rinit RRT l 

(r) a ^ c-*«Rr w c^i 7 # 9v&\ 

I^SfRR l 


^tf^t ^rmt^ (^stus m i c*n*tRR <?t fonfr, ^t, 

sfwtl^r cW» *tm,*Tt<?p*t TOSf « wlM^Hl^ I <llf&0» 

®|MM fel^Ml Cat^W® I CR ^ 1W «W erlHC® ^r I WR, 

“^tmtcaa %r ftfro g|^% w a*at toc^” i 

(R0 lHvBQ»ill>l RM? 

0*0 Pifi>«it»M cam <Fts» ^rm? 

(*0 att*Ut ^ i 

(a) £pji% ftaa 'S*if'® j ii s rcR ^)'oiw aiw® ^c<ic^? a>a i 
















































SlMR* 



■* 1 % rr tot ^ 5 % m figrc * 1 % i *mu>ui »% <iwfl> *t%, to*t 4fi> to 
^Rit '«ii>iitw simR* #tor wra c#t to *nft i figrc ^t TOit 
*IRT '&MR, c^s, f^sf, fi>t® m <pf»HSbN ■&t®nrr i R^oa* »ikic<u wf ^l?r i ^ 
<imi«t<i> TOrt to to «ii>iitw» ^t *« to to i 

^5% TOctf qfiflt SltTOI^ ^Rlt fcl^OoH ^W W&ft to^o TO <*RT ^*tRT ^f 

cro tom ^r to *tm i£r? «hjc<r >iu>vdh to mro *im i 





























































^^T*0t5T 9 fl^' cHc<J ' 3 ll^l: 


• vs% « W gl'Sl&M Rl^jCTJ 2t^H *H?R I 

• <Jli3!^ 4l4<j»>l *n?wi 

• <l 5 il-<il^C'® <u<i^k *i<p*ll SfflIR <p?ic's i 

• '®Ivs>^ Resist 'sfva^ Stt^T^R S|R»iil ^Ut < Pii(.'s *||m I 

• g|Mfc<i> #^r fagRFt? ^ biotict* ® i 

• feit'STrfs 'G t%M'S¥f5-^%r *ti?w i 

• ta'JjRx* •spai'oh I^lM <POC'o *11^1 

• <£R|fs( (?#? <||<W ^jNlf ^US ‘^IR^ I 

• vs ^tw 5 ! 'S <|j<|^|<| ^vs ’fliR I 

• *PT CT1® *im i 

• ^?R 4ltf(j»W fi$Ce* ^ ^jHjt ^>^0 *H?R l 

• Rffl wl? ^5% <m!<3 SR*fa ^FiTC® *|fiR I 

• Rl^n?u sMr ^ric® W i 

• vote's, vs <U< 1 «*,I« ^ I 

• 'sfvtoC'Oil ^ 'SIUCIS 3 1Ct>'0*1 I 


















































\(t8 fasaM 


£f#F 

§c«n»I3H» Rtf^ Rt \af^ w% fear Rt RRs*tt «fN^ ^jRRtR wrj ®HrrT £kwfi> rc^r rT 

RsWIgRR 4<pfij £|'©)<P 1&3? <U^5,I?I <K3 $ltf% I f*kl>R 5,C<P <3 S<P»I R 5 ^ <jc < eq<q Rt RsG^lc’tR 
SToRj fR 5 (FfQRt "^Tf I 


C^H 

<Ijft# 

^?T> 



-4— 

/ o- 

J5 - 


%c?rt«r 

—VAW— 

^T I^SC^'i? 

- - 

4 f^T 


^'z>iC'llftu?l^ 

-©- 

'srrtftiSm 





± 


fM i^.oi: $c e i<plja<p »ilR>i3 RT 'ofes, <1'salt's <imn RRT £f€tR> f^ 


<Uli3l94 *l<<*»l 

«imr rr$ «nwi^4 &-mRh ^rot W ®ntd rt 
grNI$«i c*plc*i RjliSlR <ij<rI?i <pwR. i RtRtR e tR> 
R^rtRhstt 4R# c*rcw wcri R#lfR i *Nfl» W 
<MG«1'G R'SalGR* «lRl*l <lj|ij|R R^G'® i*R5lfsfa> c<plc«j?l 
(Cell) RRRRW MWIWl ^ I ^R# 'sf^ RJlfrfR 
rg®i Scsi^ <p^c s i'Q st^a’tCT 5 Rjr5tR ^,c®ii i£IR>lfRR> 
^5% (Rn^R W l Rlt^R OTrT RJR^ttRR WRJ 
^sfis's, '*t1% wsrt RftR> i ffcar <4Rsfii> R#ifRR 

^ crrim ^rr i Rifstfe ^trir®!® wf 



f^ai i^,.o^,: <jj|SlR crr 


^oiSsi 






































































yt<t 


W i 'aulwl'b, »£Rsfl» « 'SJWIW ^W^cSHftU i ^JlS# OTOT 4l>l!*lft4 

Rfoillfl 'oulwlw ^,(. < 7 1<P^ J lRw '^fSIt <P?ll I '*FM i*R? '^ 5 ]WtU5?r 

■sj^j vsf^'s, *N^r ^ i 4 ^IJlMlvb <pjlcvJ|\!»c<p *iRhlD 

^TC®T <W!C*!!0!j« $W«>$H»|jF1t ^JtFTfc® sRft^S sps <?rtw I tw^H 8N1C^T to* 
f^s, gfal^ (?r«Tit ^?r i volt «rtsrat "#r 'oijlwlvis c^ 4jic*llw> f^rs, gfate: ^ 5 ^ 1 

n*m (tr^ Mwfi* wf tom ^<r ^ m^sm* *m <?# ^iiiwi^ ^ 

<NI£yIIM 9 *lHmj ^ <p«cvo *tfi^ m TO! t^s, sfate; ^ ^ m?f 1 

^rat c&toiw ot mtS# wsm mtt, <? i»|jm fmjrc fco% wot c*m 

^c?r mm?r *t?r ^ mcsr mw <pto ct«?h ms, ^r <uii>i9?i 4 I»mi1h«» *to»{pit 

sN*jP<p R15><jI wlmjK fcoft mrn*T sj 5 ^® ^?ri 

fonto #m?r #1 «im ^ ^i, ^5 ^r «ii*ncim tw*®* 

?flto v©f^, ^O^t »HC<P 1^?f 'Sfht'O ^ I 

(^) PiRcst <tm C®|®T: <J|Ij|R Pi Pc®? (ft*? i^.oo) ^t*T (?IM 

^?T I vsf^ ^jf5t1% (Ti^T i.tf- C®H> "5^ ijfi, <j|lJ|Q (^ 1%C?r *S <2 oH> fo»ifii Cm 
to 8.5- CS |*& l 




f&aj i^.oo: Pito cm 


(*0 *wi-<©4lw <uli3i9 cm: «>ttn»n> cm mx (fsar **.o8) ^rmtM ^r ^ 

R'OW^ <lf^oiT ^ ^t wfo c^Pt 
























































































torn 



fsre 1 ^. 08 : <wlStRi crere 

(re) reret retre* wtreret re## to «»um# relre ^tretiw tft 1 <?# h^»im regret w, tow 
ret toiw reW^t IW 1^1=1 *ireho*h rerel^t I 


tow re#ft 

tow re## (fear iA.o(?) <*re# retre wirere* 5 «^»im ^ptire #*$ ret ## retre retretiret 



ffcaj l^.off: Irefe retf^J 


■^tre freijm siretre wt^retfwreswtire retire retire reire retrere^ret w^piwtire l freire 1 frefrew re#T> 
(fire# retretiret -^ire wre* re^retre retire retire rere^iret retre ^re^retire frere retire 1 

rerel i ®retreret^& 

rerensretre re## (fi>w ^.o^) wireret rew^M retret remit ret crere, rere^iretre ^ * 










































































(TFT *fN^J g^Tt 5 ! wT ^?T ■wj[(.®'il ^1^ ^FTH vS's^i'slii ^«ic<i i 

<*fc ^rtf¥c& ^ ^ttt st^sj^T ^ ^iftw ^5 *nta stssRpfe 

^Nwi ^ W'olwi ?m i 

^jtS# <rra ter *tt<#j «rn^ ^ttt t®f*r ^rrsfit ^rt ^?r i 

^prm c*r ^<:^Fs<f> *n*ft (jtqtit ^t, <ntM stf^ (ttc^c® ’WW *rctw wsi^ 

ft'OM ’tf^f^s "3$ <rc?T c j l' > j s C iy llc<P ^f^T (Alternating Current) ^IT ^ I ^fb ^Tt*TW 
^tft (TTCTT f^ *tt*foj i.(tV I <?R ^Hfa ^TtM ?FTt? ?IT?|1§; C^oV, 4«TC?T 

fi-ov <3i^> <3f*t ^r <nfi> ^us *nf% ^ $aov ^t?n^ 

c?tw wsfp ^s ^ ^ <£$ ■*tfto c^s? 

Ptc?i ' s rc®T^ R^sHk ^,c«i ' 5 it^p^' ^j'Q *fls?r i 

'SiK'stf: ^R> ^{ro <u<i^h ^»w ^Ib ^ilRuS festteri <pwl, c*jT 5 <*m1* <k<} c*iM J lc r il 
4<pfb *iRb '^l°ilc*(l 1%s^t gi'sjIciI i 

i^.i.8 <|[&W> ^*tt ^t 'QTJtf^ 

'flii>ii«w stm ^rm <T!f^c^ ^rt^ i c^mt #t wh, ^ *kctw ^ 

>UM«I* m f^Wf m ^TJ 4<p3T 4<I»C'S ^?T? 1^, R'oUtH <4^ 

•T^*ft <^5RT ^© « (Tff^ C p T«rTC 5 Tt ^Tt I <llfvtoC'® ^5f®V^T?PltC 5 t? ^TJ PiR«r 
^RTI «H <P^C «1 ^TRTT ^T°^ ^PTf 5 ? b«10a «lt^W I 'o|HM 

«Rp <p<N.«1 ^<1^C 0 ll i£|^ W¥ ^C?T '*TtW I W bloc's ^5 ^|t, ftRtef «HWT 

C^t^t ^T 2fWfW%T c'alc^e? <1T^ ^Tf, 'Sf’lfSlffi "^STII? <J»NCH wicker ^5T *JRT i 
^ffeWCTW »1»lHwlM ^CTWW^It CSRTT ^t ^T i 


w$\-w, RwH, 







































































































$<t\r fwH 

Rd> ^<pH 5 ^Sf f^Pl fbt£f (WHt 3.0*11 (f&5[ i^,.oS) ^'^5 W3,*1 «Tl^W 

<H«iw ^ ^ cw f^r <rr ®<Ft?r, c^ srffi- 7 ^, 

^f ^ »% ^t * INI* *TCPlW OTflUt ^ <7n« ^rr i 





^rt?r *nrc?ife*?r '©t? ^it #w (srfafa't'© «tm ‘^s^) '©fa ^ 

'©iijfi) '©'fa (3Tfafa e t's ^g^) #W '©Tfa f^jfa oslcnjer (330 Volt) ^Tlfa 5 i 

^©tfa '©f®3 G'©lon>'ST Sftfa* *Tf G*JC3'S 'Sflfifa fa?fa ^TSCTH "^fa (fa^TIt ns I 

»ill¥i» < lff <pw R'jj's, si <113 RP&'s <pw 3||c<p 1 

cs% ^sfafi* Wst ^t *nft& <3*to sm ^rm 1 (W "sit wr ^i%© #t ’if^K 
*fas ^ ^©t PiPfafa 1 ftfrfa w ^afa # c^ ^ifa 1 4$ j^gm 
^1% pJ\©M4 faji3 Sfafa SftSIfaR <p|<^ ^f W (faQTlt I 

^ c$iw \©fa ^ ^rfa 1 

*mn stoafa* *ini «ii$m*i wv *$$* fttor ^t <a^m «itw 1 ^fts© •n$d>*i 
(tA, ^Jl^RT WV ioA, fc)>lM«l WU i(tA <*RS *JW *1M»d>« ^faJ OoA G^Ffa ffMlCTt 
3«JC3 I ^flfa S|G'SJ<p|lk'©3 #W '©lG**l <*faS S|C.^OJ<pTl> "#5 *tNfa Wfa 'ilHfal 

'SIMM faSCTffi (WfaT ^It^ 1 

^ff© i<njjFs<p 'STTlf?\ (faMfafa fa*fa "#© ^T *IT'S?rfa ^3GM <lh'©l?l favSet (?R #W '©Ig** ^ 
« ^rpiw ^?r, w %^s ^ 1 \©tw ^©m Ft^r raw % 




























































































































wfw w ~SJX i 

«^*llw 'QTTlf^ CWW 'tfiKft'W tuillw^ SH*GlW« 7RT *RH?R 

wnfc<r wpir f^w ^i Rf%?r wtifc?r (cwt UN, fi>f% 

^S#r) WS f^Sf w ftfw ^^5 ^1 2f»% cm fe «, 

<?f c^r (cable) w«rr^i fajrc m&s ^c?r 

*tten 

HA ftOSPH (Electrolysis) 


wtCTi 5^ c t?' 'sf^ , s, si<iiR'o ^c?r 4?r ^ < j^c«nk < p *ntw 'Q ^wtw ^r°t*t f^5$ 

^©f^, %gR®t ^E«T I 

^sf^, £|^ awR OT ai<lftc<P ^ 'slt’T 1^5$ Rtgfa®t ^t ^f, '®f^ 'sf^'S, 

fttgRP *wtf i« (Ttp# <?i *iR<iR(.<m $ m <m %?i ter 

*tt^j fcsft *iR<ii*t<M ^ sRtf^s ^r, ctBict ^Rrat 

srr ^|§r i \®f^?, fttsiwm ^rri 5^«t?r fei ■#»tw f^s, shiR® ^? 
fcw^ ^w4^hRI>h>i<i w *Htw aw wsff ^rmw aw 

*IHN<p v ®ilnc»i«i £RR Pt«i 2W®f R^ £RR <p<il 1 ■*i < p«i aiRva, ^t?T, ^tii^R R<i<.*N 
»Wt, arfSfvS CSPW <#T ^®JlR ^ ^t ^sf^ ficgfoj I CWT: H 2 S0 4 , HN0 3 , 
CuS0 4 , AgN0 3 , NaOH ^®flR I 

« wtR, •^I'»iR<p ^w^fRi ^t^rf'l^t ^p3P® $<.«i<pSc*i* ^*iit ^•qp^ csfi^Rr 

w*iim w ^ *iw i c^n?rT ^ w*ijm 

ot ^r c^f 5 ! ^w45h ^r 1 ^w^fiwn ^^ut ^nRc^ ot 

^r ^«T vsf^ ^5T *i«iN<p ^IRR 1 ^ RC«i<p5<. r i<i ^T^^lJt ^MR(.<p<i C5C?I C#f ^ '®Rc«i 

T5K& ^T ^«ftw ^RR 1 

%gW®R ^ «HtW ai^ ^effw ^TRR?T W ^5?I ^RTI 4<p£ ^?t iSoR 

■^t ^®f^, «<i’jc,«il %5 (TKfM 'oilnc»i f^5$ ^C?I 

H„SO. -► 2H + + SO.” 

2 4 4 

HN0 3 -► H + + N0 3 ‘ 

CuSO. -► Cu ++ + SO - 

4 4 

AgN0 3 -► Ag + + N0 3 ‘ 

NaOH -► Na + + OH" 























































































t^s (Arrhenius) ib-Vi RtC*T ^jHjt ffR i 

^fsr*rc-*itot *Rtro « ^rr*(K^twr ^r ^twi 

nwmFi* *nf 8W*f *im ^ti w n^n ^t tos to <£rat ^irr 
fi&fllfl to *m i ^R’Jl^rf W M ^KT C^SITT I *lR«lTO PBRnr 

^(. < n<p5 r i R'jj's 8MI$, <p^t'o *ncr, <mcH ^ ^ifircfljBHt c j is<p*i R'jjs £MI$, <ps(.'® *flc?r i 
^ ^nwn 'TO ^5 cro \6nwn cs^r ^ gRR ^ 

^5tTO ’WlTO «UlWN» « «RtTO <WlCV|!0!Jt1 to SRto TO TO l 

^ i^s Rt $w*iSim»*i to ^ strosr wv mz 

to 


W'tsT tofafffa ^JHJt 

-*-III 


© 


0 


_"^1 

'stJlMIttbsl 
Ptc^> <jl(.^ 


Or 


.SO, 




CuS0 4 


(r 


Prc<p 


ftar i*.Obr; sEfsK, to*R 


J 


TO RR> <4<pIi> ^Ib^flcar 'j'® Rf CuS0 4 'Q *flfR (RTO to I i C 11 SO 4 *llPk's Ja^l'^'s to 

cu ++ « so 4 ” ^rtro (ffeir i^.oir) 1 4 *R *rofir to ^fl> ^rr *n^ ^to Rft 

RFa ■jfiJs RtCR ‘£)<pfi> voiva^ WN ^»$l RR 'sItoi «iItos £RR ^ TO 1 Cu ++ 'oil*i*'i*tFlt 
^»jMlcv# ftCR ^ 5 jtc**|tv& CRlW TjjT> TO<p£l ®te*t "TO - <£R? volillil *tfto TO <WlC«IIWJ 

WRf TO R|<ro l 'S|MJPtC<P SO4” 'oiliR^TO 'oiilwl® RRT 'ail^-o TO CTOtR RtCR <£R\ CTOtR 
Tjfij TO 1 <p 5 m 'OJK tofwI tof^s SO4 'OUlwl® CU St^®t ^>W CUSO4 
1 ^ CuS 0 4 'siMH ^C 6 ! ^sr «a<ic' , l<i 1 

^Wf? Cf«lt ^ItW, Wt CTO OT Cu <Pjlcv|1cvto 'SRt C*l^ < #sit c t Cu »ulc*l1'tt 

(vTO wr «hrc^ 1 ^cb^ «utc i TO^ w ’Hn ^ 







































































8IM&* #TO to* 


'®'®$<P5 TO, 'oilmen TO "TO CTO* Cu <wlcv||cvs ®rm TO^ i fTOg 

TOi^ual^ ijfi> TO? ?TOf TOJ <aTO( Pifeij TOj? fc®f? TOT <wl<.v||o® ^ftM? 'TOT 
to? wj to to to} cuso 4 wtRrm cro cu to cuso 4 to tort m ?m 
mto $m<wjh to to **iitor to tom to h 2 so 4 fcvm ?ro <??? o 2 mm 
toto RitoTOR® ?tmc?i tot «(N<ii rt?? wfamr? to' tor tot 'oihc^i 

^fto tolTO? tp: 

>. «Ic«tH*i (Electroplating) 

■to 5 - tm«l? e T ■?>£? <?to to>? 'g*i? toj wiwi mij? tot^t wiw '®f®s, sim^r ?m i 
mTOm® c<piwi ^ftf^r (rtsh' smt, Mtm, ®t®t 5>®jifa) f©rR»ic<p ©ito^, rim 

<m mm? 'to Irot rptot? to rt’Jmi? 'gto rtri, fm, from 4?ro fwii 

TO}? TOm want 5 ? 1 rt to? <^iI5c<p sJm*t fro to, <mfi> t? ^ictoirt *ifroi? tot 
TO me? ?mr® to i »?fi> to ?>jtRTO ^.c^dai® i rt to^ sim 9 ! fe® to ^®tm 

«UlMN» TO "5? 1 to* 5? %TO RT SlOTt to TO, TO MlRTt 4?# TOfif TO 

?mt? to ?? i to mito m mem? mint toto to TO?rm rirf toto tmjre 

sirnto tom mro to* toro? tot ?tot vs to to? ?*§? to mro stc*r*t *to 

(f^i? i$,ofc) i 

vSik«M froic? 5 ,R(.v® < ll'»ic<i fm? TOrmr f?M "to <mfi> rkirtt to^ i 


iVl'SlCSS *i$, 


- 0 -HI 1 -1 

© © 



| r 

L= 


Ag + -v 

^NOi j 

AgN0 3 

1 

=Jj 


fr 


^mm ^rm ^nt i 
^ sf^t hw 


fssj to* TOm? 








































































'afvs*, '5j5 c t (Electrotyping) 

^5% Wtm W W, ^ '5TC55T ^5#f Ms ^5% 

^5«t ^TI ^5Fl?T tfSfCT C®r*nt^ Wt CSltoRT «*fiT O^TIt *JTI <*RT 
^5*IC?r f%^ 51 I«pIri 5 ^C®t ?fe«i < lf?fatft Wf P i WBT J il«nc<pi5 «si<icH 

mum m f^w m ^ T§\m *\wh> ^jt^rns R,t*iM ^ ^t ^ i 

wxs stm tnf^r 

<Js[ ^t«T c**iw ^li«(.« ^t*tt?r <imh p i 

«. *t 1 ^ f*^l‘H « C“tt*R (Extraction and purification of metals) 

^ c^ c^twt qt$ w«nn *n«*t *im ^t i *m<[ tog « MFp tot 

«ik?f ^ ^ii<j»9<i> p i torot* c«tw ^5®t *n^ tom ^ 

c*tm ^it ot urn? ^ tom pififr* ^jiwiv>> tow 

i OT qt'g ftol*H <P?ic^ ^W, C^tWT mm *<H(.<P #55,m C^tT> i£R>fi> 

to**T *tF»W ftow <jmls mt P i i*m W fro ^®to Sim "SlmT mm 
^ii<t>to c«tw to**t ^ toto® ^n?m?5 *ito ^o i 


^5f 


mNfltolc.*m \»rara “^s?”^rt^i^s? 

■*# stmt ^c?r mt *n?t ms m&t mfa m mw <pi®tc<p 

TOTI C4lWl ^®to W £|f^ mww CT ’itoK ^®to *|^ m ^C?r f%Wt mj -life's Cst^, 
^SltM, ^sjtf^) ^©%© ^ ^5 xsf^5, ^JvsT ^r I 

c^t C^tSf ^r ^ <£& C«l^ ^ «flW TO fe «<RT 

'*|j|f*Mill<l ^5% p, ^ ^ra' W5T ^ VQT# I 


(£RJ 'G'?flT> = i C5|^ x i ^|j|f'H?||<] 

w <^t wst <w p w CTfcta* Iwit^T# ^t csr^Tit^ sm 

■»jR»q|'st«l < P I 


i R>c,«il'QT# = iooo ^ ^t io' 5 'QTTl^ (3^ 

i csi^tt 'qth^ = io'k 'qth^ i 













































































i£)^ 'Q^lllJ *!q»»|vs|^*i»^ c^lwl '©!'»'<, TTCSET ' 5 lt*IJ R«) <3^ ^I*Bt *JE?T v »i®'«. ShlR,® ^t«l CT 
■*# ^?i (cwr ^iffc '«>iiwi4 *1% ^t *TMt ^n?r 

*i% <tsst ■*im) c»ifl> ^ ^ 'qth^-^bt i 

i 'SUlT>-*p&t = J> 'GT^x i ’Sp&t 

m*pp ?m «?ifl> ^Bt?r *if^5 f^c^QTUt ^q wtm wr ^ i 
'qhsl ^?r fWil'0Tfli> <pvsjj^ *|% CT^Q i 

^T, i R>c«nl'8TH^-^l*Bt = iooo 'Gtiie x O'boo 

= O/Jjo.oooo '8TTl^-(. i> 1C<P'® 

= Vj>/5}0,0000 

Wffe '*1%^ 4fi> 'S.'Jj CSfflt ^®T l 

'oil*®'stilvb<P'i)lc>q, »is<i<ik<.<p t*R>W *@m ^ i 4 <p<k<p C^5 

^ C§V5 (BOT) ^t *RWt ^rl CT 1^ *itow ^ 

<iR*CT$ ^ l 

^5% W«l4 

'Oll^l ■®frf%, Slfo&h 2|t% ailMR '©iMciS ’*1^5? liR# 

9m <#ra i <sft siffc $fcPid>* ^fij 1^ w ci?n c^ ^pnft ^mr 

R«i *lf5c*1K <pm i < uQ x © = sjfa'© 'o('»'n "Ifan x d^ 

•^ < pc < p i ta'jjfcxp <k.«) *roH, <pf*HwS|<0 d^H ^ > i v sl*i 

slwilefi (?i1^ «ftW i <p|<.<sr5. C^f^fR (SlC^ 'i^c'st^ 'oiNnl dii® ■»!% c<is *tt3^ i 

^ tWTt'QTrfB <33 ^ i d*f <*wfl> Wot P 'QTrtfe 

E = P x t '8TJ|B *|*G| 

e = (p x t) /^ooo iwit^Tii^ ^ o^mt ^f^S) 

^S?t? CTOt ^3^ W©t KEm >1^ ■*!% <33 3*3U5 I CWT ^o 

'QTTtCS^ (p=^o w) 2iF©Pt*i (t ^I*Bt <PW ®o f^T (t=Oox(j hour) '§pic s l < J 5 '© 
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'0|1*isl Wifi, 

^ = (pxt) /iooo 

= 'bO x ( VDO x (t )/$OOO $,SRiS 
= 

Tjf^ $vSRtS«i TjfiT v ^r, w 9 rf^it e f R>jcvs<i ^j C5# -m 
C5jf& vsf^, ^j?r = c& x v 5)41 
= *U1»W 

220V-60W—«^<T : \©f®S, ©HM W$ CT ^ ^ TBfcr «ttw 

*np*r v ^ w c®r«it «it^ i c^t *nnr **ov ^ow <?r*it «rtwr «wt 

TO ^O fa* <1N^CVS -5R^ >i<KbW C#t 'S'S^lM <*rc* Wf 

2tf% <?TC^ 'bo 'Spf *1% ^tO>lt 'Q ^t*hfatto ^I'toR'a ^ l 

■TOW C5#^ toto ^rat ^rf<m to toto wro i 4$ to* *wfl» 

*im l*P e llW* 0 C<P ^5”'© 'qlc«ll fc©R ^C©T 2f§^ vsM lc t%3' Slwileti ^F©f l 

toiw «q^r tosf toj to ^sr «ipr ^c?r i ^ 

tj?IW?r tiffllfw CT%° "TO fr<iPF.TO (Compact Fluroscent Lamp) ^«T.^.t^ 
(Light Emitting Diode) "TO i ^ '4*Tlf®r CTf^° <qlc^ R^ ^o-bro% TOfa ^C'© TO3 - t£]^° 
TOI<tf ^ptro O CTO* tft ^rf*t to* to* TOtf© TO* i 

9 ito°TO»r cro cro *iR<ii«i TO ^TO> ^*c?r tobk to** 9 iR<u.'® (ipTOf (?#? 
TO <iml« TO*, TO* C* TOTO TO "to TO Ito sll'o^cs Oo *|R*I«1 '©f^ ^Rcql'eri 
OTGTIt Wl 

'TOsI TO TOlfif cTO° TO *mR TO*, TO* TOE* <P^|(.'S <1#, TO* *hlFR V 8^'Q 
«iiTO>m R'wi'ol **to© ’I# i TO**, #*Hr to ^‘ p fP^ra' wr •itocfir 

'G*t? 81^411 ^ I 

<£rctfw ct%° <^ 7 fi s ^t^ 6 t C5W c^f*f f^r i wi ^pf?^ ^ ,i> lR'©)« ^ i m 
<pl?ic c f 'SRPIt '©iH'SMi WSlfttt'G ^Rwc*^ ‘PH'S ^sr 9 f^'5 I 



■^Ist: C^»T (?#? ^nl '©[&'© '©l-sj ^R <pwl i 







































































i^.8 *1% 


«n^Pi<a'5t <s^? $$Ptept 

'0(N^I 'oiNItlfl fr'wR’M R'sR^N' <^fa\ '©IG*'M J G^GiS R'JJS 

^tsflt; «iNI<wi ^fa <pl®tW^ fafa i 'W >>i»ig*i$ ^fa '©itosl fa»iR<p'»lG<i fe 
ftijfa <lfa^fa I ^£<fa *Tl^ ^HtPRT Wfa ^ fe fajfa *lt*|$ ffy Wfa WV ^ <£& 
(7R3*® <?#^«T'aifaRifa C^T 4fa? <4 *faFfa Wife <fa*Tfa 

R>2fa ^it?f1^ 3.£>K <pc?i ^.wi C’t^T WTsfat ^5 *fat*fa ' 3 T 5 TOfa *tft5 ' 5 fl^ i <pf*H\5i3lw?i '©^Ij 
•T^> ’Itfa, '©fa ^faT’llRR **ff'© ^.c© i 

Sfafa ^Gfafa ’fa fe ^Tfgfl^ ffafa sfafa R^Rr?! faNfa £|R>Sllfi 5 W ^© 

^?it fafa '©fa tg*fa Rw ^fa ^fM’tepr iffa? ^gf^fapr (fN io°) fcsfa ^fat ^«ic$. i 



i^..io: 'flJl^Pt«fPT/^Sf*t<iPf 


^tRfa »|1§& 0# ^fa ^ ^ (fat TOT ^R««PT "Wfa ^fat 

^ i i£)f& "51^ S.G'© i*fa> ^ R5fa (?fa ^fas '3Tt*^fa c f\© fafafa <PlC'ST wtffa «l1^L> 

?m ^ ^fa^fa hr ?$ i ^Riipi c^ii3i^n5 «*r '©iw4^ c r *few 

R'JJ^ R*fa?fa ‘MG'© ’Ufa' I 

c^^’T ^PHSUfa t%faT iJfa^ wife <fa*rfa <!Ffafa wl ?$ i ^fa®t 
Sfafa <Ifa ^fa Tf»r fiftwi^Cdfa Sfafa Rfe ^fa^s *ncsr i 

<p1»HSi>Ig*r R^ sfafa ^r fat i ^SRfapr ^fa R'jy*, sfafa ^fafa **ih'©i <m, Rfafa c l'© 


*pft-«8, faSTR, SW-io^T csrf^ 

















































































fwR 

<q>FHvSi5|«m £|<.iil®t3]ii ^IVpJotI <?F» ^?T, <q»PHvSi3Rfi> 

<7fQTrt?r «ts*r m \ 

^Rt's ^f*Rpr ^§f*Rrc*i?r <?r*itFTt ^t®Tt i ^fr gRt^ *t*r ^ 

«it^, mm ^f*Rpr f%«Rt ^§f*Rrc*i?r ^tf^r wsf wt m& «ttw i ^c?r 
mi ^ mtfe omm *ita <ji!?ite« mftmctems mus <?r i mMs omm W\ 
^rfsfl^ ^QTt ^rt?r ^®t %®l^t?r fer <$1% ^c?r ^?r i r*r ^fr ^rfsfl^ ^**r ^ *TR 
c*$ mtisftm ^H'oiUiw^i ^rrf^Q mus cto i 

H.8.^ ^W>U PlC>GW ®PT 

mim wtft, cr?*r fife* *m mfcms mm t^spmcs fi^ *ife ^m*< ms \ ^ 
fi^w mms m^rnus fife* mtm *itta i fi^ fiwt mm swct fife* 
<$mm m-c&mn *nfciFn ** i ^-c^*r csfc^ fi^ fiwt-w«rt mm ms fearc 

*ii^(. < P i)(.«p^|(.tl 5jt^s ‘ p 1*Tl(.-f| fic*l *t'Q*t ** I 

fi 1 ^ -il«(.<p *** ^ftrr^tt ^hj 'StR’Tf* fi'©*H mm c* ’ifi^ift ^©R <imR *Rt 

**, *>* '©klS iflR* *I^?T (Rfi Sffas l (£)^5^f c*r*r (R) ff^©* fit* fejr 5 , s$m (i) 

*t*r wic^ (i 2 r) ^©m m mz ctfS fejrc *tfi* m\ m ^ i mrnm mm ms 
PlC-^ «Pf I C5\m\ >** *tt^t C5ft* C* <£R*fi ftfiv fi 1 ^ *1^* '5RJ *fi ^S (.'slew's? 
fij^ ^<i<ik ^*t ** '®kc«i C*R®tfi'® ^©Wfe Rww «PT **t* *R i c* WCTJ fi'jf^ua C* 

fejK -*i% ^*n®R mm ms <?ito d>*r w tiwfm fe ^s mm ms \ 

sji^ot wtM ^j ftwt mm m\zm c^*f fiwWw mm mus 

c^iloc^ 'ilHN <u<irIs<.<iI’U c'»k c u(.'st *ilf»ici) ^Tt^ft ^11 

i^.8.0 C^ltW 

£l(.'©j<pn> R»3fs(.<P(.« liR 5 ^ *lf^iw R«3)^*ll« ^•'It’rT 

^‘ ! 1tf^s 1^ ^?T l ^fT ^C?R5- ^1^^rt%^-C^RT 

m 'snwr mm f^wr mm ^ i fife* ^m\m\s mfms 

%s m^srn mzs i c^ir fmjpm m/fm\ ^ ornm c#f m, mm 

•*qi\3ifa<p\3i w $ omm& si Ji<mk mrn?s i ^t*ij ms 1 

^ ifioTt^ra f^s, ^hj ^t*u ^ i 

2|&^lo|<i m c«il^!> C"]R>? i ^T*R 'SjRR sic^let*?)*) ^tt?I ^*R 

m\*m mmm ^ mzs \ 


^oiS> 


























































































2INR.4 #TO 


^*1 


?f? i£|<p«iM|<.v» ?*cw ?*&t c«il^c“l^\ ^t'o ??, ^5?? sjt^ ^T^tel (.«n|v»(.*lf^“'C^ J ai^Tlii <p^N 
wu b^i4iu f*(m wt?*tt tom ^hm ?ito wito!®* to «ro i 


-utem «t^i -imm 


'3 4 pf5 CIC* 1 !^ S*|?)C,«1^ -^llcvf *|fs3 <U<I^Jt3<l *|? ?f?& - > 1** V 1<P 3Cilt^ I •*lf'SJ ?*?T pelt's ^t, >£|<pfi5 

OTf < p's5^ '5si'o, C'^ifS c?ftit? sw? ?wi$ R.cjiw x i%?r ^sj^t'P Rc^mi <psi ctt® *ttc? i 

vmm cro? %tww4 to toic^ ??t? sm f*m? Iro to? grit $ffr© i cro 
ctow«i ^-tom 4?? ■RuR^hm <m*ps\ to i ^stw? f*TO£tf^r^ 
'»iwi'»iw ?i*toi? to c?ro >wm«i* 1?*ro ?? i ^©tro <®5tc*n?t 

<P*|S ®f*U Sit'S ^llWN is<pIs ?? 4?v 1?$^ ^ISSSIr I*ifi>'© ?M *Tt TOT WMW(.I« CPT?TOt 
^#£|*s ?? i vS topics (xm «njl<itsiSls smls salt's ??T, <pf‘H'Si>ls 4?^ (M^QsIs^p W 

CsTOTfaP’t <?^l 

'©I I aliens CTO? ^Ifot'S ^t? ’ffHff 'Sjfa^l *I1®R ?>C? I C?*lfi> <Ml> TO ^t? %TOt% 
^Pi? "if^r't ?*? ^ c»ifl> ?tot TO TOC^I ^ ^ ?t ^sffslfap Wf ?#C? 

TOtc<i? <Mf TOr TOrcroj^sr ^n§t? to^ i <s TO:«t ^ sttff^F ^ft? $*1? ww ?T 
to' *nf? cues? tom ?*to ?? to? *t%? *nmn*. w oifl> ctotito to? 

?? i *nf? cro? toj *iw m t?^ trot ^mfi? smw\ ^s \ mtro? to to? 

Skillet*! ?? TO? M? 'TOTOt? 1?^, >3?? ’Ut? TO??t? ^5f Sft?M%I ^.TO? TO? ?? I 
wf? TO TOf? TOJ to? «p>>i«nc,<p slU^It ?s?t? ''Sfs? §tt? ?J??t? ?s?t ?? 4?? Hlfca? 
8|an«f% ^Hlf?? TO?t? ^US TO I 

ff?? *f? '"ql^jcai^l f^fW ?5?t? '*1^? ????t? £l(.i)l'st r l i <7tC? ?W? ^1 

*lf?C?*f ??^f? ?? I ?f\*lk'1C*l^ ait's! ??? 7 lf% < j4 t£|®ll < I i l'5l •*<llHjai*4|'S ’iRt^H <^sf? 

(£)?? <|®0 £|1^»?|| ?5?t? 'St*U a*!^? ??^|? ?? I ^flt? ^!???t? ?S?t? '8tt«i3 *ll®tl ??^t? ?? I 

C??l? TO1J ?!?‘ P H^>H«1 (fl?J '5^s? 'St»U 1?^, ????t? ?*? <HTO TOT ?t i 

f*W, ^f? 4?? TO® W'S CiC*t? (TOIWM<j<l^!t, f*W, TOTO^ <£Ri '*I<I<M^WI «tC® 
C^sITO ^1 -*1^? TO^T ?? I C? TOC«r ?f^ 9 tf^TOf?t TO (TOf f?^CTO «t VS spiffs 
TO CT? «f?TOs -*1% ?f ^5? I a»t%? ?^? ?STO TO ^ ?^T f ^ W TO 

^ TO *TOTO TOC? CTO TO i CTO f?^ TOTO CTO TO?t? ?^TO R^QrIW 
^ ^rr^R to ?toi ftcro Rwmi to ?m i 





































































































S.'Mr 





SI5 




i. «Ulft&|C*l Sfffa? 


(^)-HH- 0*0 —©— 

(D - 0 - (*) —vww— 


*. RtW stfi^ ef^’t west ^r- 
(0 <&tm «*i?r Rwt«u 
00 M 'Q^m cror 
(iii) «*fir 

(^) i 'Q ii 0*0 i 'Q iii (’t) ii 'Q iii (S) i, ii 'Q iii 

Rct>* « 'Q 8 ^ sfcsfc *tt'Q: 

1 tfl'sfteT £ft?rt R'jJC'©* wIvscHf®? ^ I 4 ^IscH RRjsi ^fcs? 'oi J 3R<f 
<1 list's ^f*t(£PT e#te?rc^ 1 

o. R^jc^ R^H «nMkil wwi sltiileo: 

(i) i£|fi> WT 

(ii) % esters? ^5 

(iii) voftflo* W 

(^>) i 'Q ii 0*0 i 'Q iii 

(*0 ii 'G iii (*0 i, ii'S iii 

8. ^TsPDt^T < l , N c t: 

(i) Rij^ W\ 

(ii) igfi> 

(iii) blRlIs '8«i*il«i 'sf'bO»*l ^"T 


*o>Ss> 




































(^) i 'Q ii 0*f) i 'Q iii 

(*0 ii 'Q iii (*0 i, ii 'Q iii 



diet's*! 1 t^wi I'oR R^h 

K«H i «tt® fe ioo <ifi> I ^tt% *P¥ 

1^ fi®T C#i^t^l <JN*J[Ml ^ frft A.o 'QUltS* <?#* 


(^) -^m #t? 

0*0 •q|(.^<l ’ttEI C'SHj-'bo 'QTTtU C 5 ^ ^ ■#? 

(*0 £f% $v5Ri> R'jjc'on ^flJ (t t5M srn 'sr^T *lhws W ft«T WRffsT? 
(*0 ’t^te "SH^t '*tr^ ^ ^pit? c«piw 

*tt'G I 





© © 


110 

a© H 


<N 


' 

NB 


far: far: 


^,. PUd<i fi><*i <jfi> C*F*t <*R^ sds^wln '»'QH I 

(^0 Resist <plc<p ^c®i? 

0*0 'olJlCHl'to <l«U\s #t 

(«t) ‘b’ fst^a ^iwr #t $m«>8h 8Wft® ^r? ^iw w i 
(*0 ft® jo* «ft® tog <iift<M> «st=jfl» c®ft 

CSfafcT >|V8|>|\0 l^Q I 

















































4«IM 



CTW1CTW toll Wt’tWt'sn^, OTl (IRS *|>||iSrM» 

TOfatfl to »fli*rc* i ^iitoH toto to* tor to (Strom to 

tocs i « offre, <$to*R, »uid3*i&&, cBPiupH, ctk% c?pH <it ct»i c¥R 
^NWi5, « ^-cs^ «M*M TO TOT <3^% TO an*® csfcp ^>RT site's 
CTlTOW *Hfih CTtTOFt ^to?' #TOtTO "SIFT to^, TO* to 

ww f*tro i tow, oi*f to to TO WT -^r to* 

'sn^, c^*t« too** to *mmn ctttow tot <mcns$ to i ^toictto?it ctmictm, 

TO ^ttoHT TO wITOIcTO 'to^ C#*I«T 'S TOtW%I to 'TOiloil "TO* i 














































4$wm ciw 


• 'NT « CTftlffltFtt <mo» *IR^ i 

• <i3«i^k wffiteiffi siQ^is RRj*i *ih ^fat <p<k.vs ’ll?? i 

• iltolWH « 4l4$a| ^3MJt *fl?R i 

• 'Q fvSjfetlJh 5f?Wt'S<| ^jMtf *fl?R i 

• fofenJlei ?Rc<POa<l ^*Jt R^fat <MO® *I1?R i 

• $|<pl&w)<q *il^lt<u ^5 'Q CTWIwW 2l*jl® J5 T<fl J l*® sRR ^TO 9 llR>n (c^pR) ^R3R 

^tW?T^*lt ^ #Rr 4$!RR ^ *RR i 



















iNO.i c<iMtol*t (Communication) 


cqMImM #t? 

‘ctwictw »Nfar m\^m *ikf^© i ^twm ■ot ctwictw ^rft i 

otmotr, ctNw ^ ctwictwi «w® <Rwm 

»nf$, <a*r, <Rkn, « R>ihw rrr fw wi? ^ wm*tt c«iff mm mm 
mm rt crot mm*m c*ffcs m i mmm mmrn m$ fcn mm ctnicticsr mm i 
rr '®«u CThttww i c»R c^rt trr (,vs|vii<i 'ouHisf ^sf <ir? ^ ^ cmm wfi> 

mfm rkr cs\m ctwictw i ci3RiF»*tw m eafoew *m ^ m c^n?rr <r*r 

m -^-^1^8 am « CTWtCTW i dsPiwiw (Mm isjtf^ <wm«> cs\m mm mmtm 

OTfite (RlMfCTM I <£$ <R C®T*f|ijtljft <.\o|V|R pl**(.<M ^«ft kfas gftsf^s^, 

kk siwt?r®RRkB^— c<Mwi m c<pimi *rr?t cjimiwK i -^©sk c^’ttwt’t'^ft, 

tH^s >Rfj7f c^t^y Rt <£R* csic^ 'Srj Rt w c^Ict 5 'SRj *jc«i ^ft-^ot, 

H>*<sm<mi m mum ^mtR-sRR m Wm mm \ 

>«.*.* cqMlwit*!* ^)r®wHI 

i. <.<lMI(,<llc?1?T "SRI '©l<rl£ C£fW <4R\ ajl?,<P $H<P(.v» I CStW '*>|R SjK^> ^5t CTNICTR 
^?I *Tf I CTf 5 1lwlC , R «t»U C£tW 'Q Slkt^S *RHws Stfk 'SfP^tfT S||<K<1, S||^(.<1 

s&mmmti 

$.. CTt’tt^E’R mm ^ w, ^ i mm\ ^sntf 

Rf ^rr i (3<r Rt rt ^rt rw c2R<p 'q sirws Pi^u c^t^f^tsu v^r? i 
vs. mfcrn mm *iktre mm mfcrn mfos mm \ 

8. CTHtwtc’R mm, mm m rt©r mm 'amfc c%mjmk mrntm \ 

m *(* «|H 

<Rt«c»R mm cmm c^hrt 4m fe cffi mm 

%?i csR 6 ! i m$m ^Rwvo^t RT®f sR«t ^c?r ^ <£r? sfwt^sR '5^r 

mty 2RR <K3 Rf vS'Q^ C^R (f53T ivs.oi) I t£l Rfwt Rt vS'Q^C < T> ^llil(.*ll ^ CSR^R ^Ic^, 4 

4i*fl>M> mmm i <ii«nR CTT’W’t stfmm mum i 
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fovb<ij|4> 

f&aj io.o>: Minn^fW 8t%Ht 

WWIWI $W4fito CTtTOWTO«l1?r TO 5 iWfl» C 2 tW TO, C^lMWT’WtlPr iRt 
4^fi> sji^«i«i i ^rf^t? i, t ctttomw^im c»«c»i«f <!« ftsft to^ <aror ^j% i to ^®t 
«m*iwni tow WTOffi to* to csw to i topm 4 to sj^r to wm 
cTOtf cto cm i 4tM3; tot cTOtTOM TO (fear io.o^) i 


^Wsr'i^sfitTO, 
■^Tf, C^1v&, 

c^^onf^ 


cj)>[ c> 


<^MM£51<t 

■sjr^rnr 



(S<$ iO.o^; 


CTOTCTO <imlt<<l ^ IKTO ?[ TO 


iO.i.8 


toff's tp 


cTOIcTO TOt TO 'ailnh-2lilci<i **r srfrof i 4?T "TOW *t»J* TO f^sT, <M*IT, 'oi^»<r 4W 
TOM TO* TOM' TO *T C*ffc* TO i *TO 'SIlI'rTO CTO 5 *1^* 4W TOM TO' 
TOITOr PIlTOWTO^i 4^TO?lt^5|^TOJcSI»IOTM, CS|M%OTM,pTO^ f TOr 
'Q TOM TO 8(1*®' (TO 5 TO' 8ftd® CTOCTO TOd® *1# i 


ctom TOJt toto *toto tor to to? to *i<<m ctowto i 
’i'akTO, TOTO, TOM-Mttof, f^lM-TO^MI, sler^R>, toflfa, ^iS3)F®, , #TO' TOTOTO, 
*Mt, *MTO i»i*i ^®#f TO 41'Sr ■>i|vf<P'»l(. < l 'S <sjv® <psl *M 'Ssj^s CTffllwIt’M 
>hto i TOi^tor, ctot *ito*Rt M% « <h^<iuh, crot to, *\ipw toj 

■>ici>'»*i\sl ^R> TOM totTO slih <pw ^ilyiw* s|«|R\s <m! ^sjlf* to < pl®r'^. c<iMk*rlcTO 
TOT TO W 1 ^CTOiafTO CT1TOW 8t^% ^TOtTO to to cto to* fc*to RTO 1 
£lF®to$ 4 to TORTI 4 ^TO 5 TO TO TO « <?lMtW*t 8f^% I 


^r-«<?, f^seH, ss>*r-io*r cHff^r 



























































































^8 

ie.W nftwlwM 

wlcnl ■* 1 «l ?TTORI C^W^Rsi fc'O&.'I'SI *lh (.1 'o|w» »ll^ia»lwh 

?C®T I >lftG*l»H ?$t? ?*&<«««» ^?C^® ?T vsf®^ »KM»0® fTO? to i 

4'srfsiTO? %? ?ifTO owir ?? f*Wc? *nta ?? 11*w* ct6iw to 
^TO? ^»w <4?^ CSfl^W PH^*Iw CBffc? “Jmc.'® *m I C^fSRTt ??? CTt^l^T c<pH ?J?^I? 
TOl ?1§C? (TO CPT«lt *Tf CTOG C^mr CTt?$*T C*TO? Vll^lwlw ^lt ?*T 
4?*1*1?^' , 3to *lt«i 

lllRri %?^t Rt“ta <PlC'3? <u<rIm* 

'3MJ »TRt ailWlwH 
io.oo f&G? C 5 !?? 53 ! 

N^CTOlM? *&? C*rTO TOll 

^ iifebtioriw? *iito *ft^ 

< 3 ?# ’tmr to ?t \!si<iisp!^ «ro i 
fcHlarlOH « <iR^t b«t$*3s^l 
(Coil) *TtTO TO <?# 
wrotfcTO «*w6r cbi*41*i cror 
<ro? ^tst wf ^c'© *ltc? i ■?N s r 
c^ <4$ wtolwpiw? *nro ^it 
TO w «|fl|#|>l11> to wi<r 
^itc? ?*Hc® ^ll(.<p i 

'bHlarlGH TO ^rTTOT CblW CTO TO? TO® TO I CbtW CTO 

<£R# b«1$yj^l Hl^lbtol ?*TO (TO? 4?# *t%? TO*t ??, TOit »lftCtflWMl5 

TO--ll»o R^ Hfet'© ^ll*'D5i <5i^n> (R'jjRxp Pi’iuh *fl&t? i 

TO? ftWT ?t TO? t^s 16TOI1TO TOS 4? 3 Jt? ^ TO 

^ TO* ?J?^t? ?s?t? W 4 3 rf?W?tC? ?t%? Ito ^? i TO*I? C?fi> ^ 1^TOlC? ??, 

cSRiwI? «!%?, c?f^s ^efbtc? ?t ttwfwcwi ?J??1? ?>?t ?1? i 



ftar io.o®; (?>) iiftwiw? *fi?? w {■*) *i^r 


^OiS> 













































































ilfeWlWllpM fr*i%5 ^Srf& ^ 1?ijR «|f«fi>M> TOi? ^lt*®* TO l 

io.o8 te «tfc? (Tarot to; vfcwiwiw* toto? ?ror 



ffesi i«.o8: (^) 1*w? 4?? wi (<0 «i3r 


t>®i-f'S9^1 ?t Coil fi* TOtW ?t ^h<p| ?F$? £®f? <£l? s fi> C^t? (Cone) ?T •! hi I cm I 

to i to *m cro tel? tejlro f»i»HW»<g*if?w*iw fe to l^wisr *niro 
??, Tow ?t ^i«i<pI *fli>? tef? cwh# mNcm faro wfcf® to to?? *iw tef? tot i 

mwp's ^c«rl cm»1cmI Id?? ?t Wltf?f ^P? CTfi* IhRhJ W?T <pw i 'TOi m?m ?Rfl? «t*t) mImI 
??^TOC?TO ??t^>KM‘^?JTO?TO*W?i ^ «l«CK?I^W^i^^#s 
??cto? TOf wNlom wlwlHl ^Nro ?W? i 

*rccro csiror ftw %s Rmwi toft ^«H4jw *kww> ^ to to to m- toto 

« ftfetiH i 


‘iHh'hl wtow 

«iI?Icms tf?TOi siFsJj^c'® ?t n<5c^, CW ■ > tw, WttPTT W*t wMsitajt ?T TO 1?»f ct^pTO 
'qlMnl C<»lwl TO ??£?? TOf ?t %rn Rcmcm TOW ?*f? i >s|cmm TO ImsmIc^'sIcm 
TO TO i WlHllWI TO TOt (?$ TO? TOtW? TO TO, <7$ TO WTO TOm 
?#, ?# 1to?t to wi?*it csro w?j wiro? cto? ?# i sif^?T to? w*? 

wtTO ?j? 5J? ?s?c® Wf? 1f^Rifirostc? ?f?N?te?F5 TOt TOi ?T ^TOcw 































































ton 


<p ftoiTO ’iPii'si <p?il TO\ i£i^ *kici?i ^c<pvo ^t f% ? 1 r ol s ic<p «il^l 1 P 1 ^iM^T 
?RCTO ^t 4 «TOt 1*lTOt«T I TOTO pHul«1C<P ISllEi c<plcil to $C®l<PJaPi«| 

to to*t srfror <i#, TOt®r <nto to ^?r toto i 


ffcfitfeMTOTO 

totoro w tot to <it $*tts3?r tooiro* ^K'smj^iw gtfrot to 
i to?t w$ to$ *t?r *t?r to »iiifi> ^5 c^?r <pm (.<pic.il to *mcm to&rt toh 

<pw Pic's ^?r 1 TO*i<T *il<iNR<P'slc<i ^ aihci* ^R<i' s P c t <psos ^T i *n*f«T 7 fsC<PC's<i 

l&fetB 9 if^ 5 JT tot cro tot top «TO fisfitTO toto i 

TO<Jt TOT toto TOWd TO 'flUailom 8l«l«H>IWl ^CTOJaPlSI wi? TO 

sito tots to TOfir (Tito to ^5 toto tout^ TO<^ to^ ^s, -to 
qlTOto»lM TOto tot tojjto f^rTOM fcTO to fto ^?r 1 ^TOT fcrrto 




ffear i'o.off: (a) TO 5 !’! 4?? (b) fef^rTO Ppluli 

#TO TfH TOto (Decimal) *R*&t TOTO i to^ltor ^TOt 8lTOf TO 
^r TOt# ^TOt to, TO®1 TOTTT ^ CTO*Tt TOfi> tTO& Oolc-UerW i'W’pI 
OalftorM* o *tt<T stfTOt TO TO i TO *J3TO $W*$P)*M» PsfaTO to^Sto (far 
io.ofr) TO ^ i 

5.c°i<p^Pic^i^ iicocti "^5 'aiiili <pf»H\5i5k TO\ <ppHv5T>lw ' 3 TTO "'scTO 'a||i'tM-2lTO ^T TO 
stfTOt ^ PjRiTO tomato to i VSlociS ^T <pf*HSb|<i ctSTOtTO (v&faiih $c s i<p$i , si 
<U13,I<1 <PM 'SflTO 2jlll TO' TO I 'TO 'TO ^T pJpJ'Q S.'SjlPt t% 7 llll 6 T J j > C®ll ^ TO ^ih’t 
1%TOK tow 4<R TOTOQ TO TOTO tonM tow (TftTO I*leri5H toTO o 



















































































































TOl^wlft 




tow wr to i «rom I^Wf TOtto ^rwsr (Noise) 

£tW*f <FW ft*HilWH ^ ^ ^S «HCST I <iWTO <7|fi» ftfa&M ft^RltWf 
«fW to ( 7 HIW Noise 'S^StW*! nine's 1> ftW *Tf I 41 (.to ft’HjIco'in ' S TT»T 

vsjf^s «?ltW I 

fvbleriJH ft’Hjffi' 2f%ir ^1^ ^rx toft wfa toft fcaft wr to i to toftt*7tr to 
to wsfp ^sHt^t ~$j$ i tofc W4 ^r tow R'sH'®im ^s[W4 wft *tfroM 
ftftoM ftTOJtwr sfei ws *ltw i 4 It to to fro ftftoM £ito toW f^wf^ 

^to tow tos toss iw to tot 4f^u to w ^ronro wmicto w*tto <*rto ftftoM 

wtos I 

*0.8 ^|j >Q C^flt^lt’t 8|^ 


^IJ'S WfflWW 2i^% 4*R tto *lto© TO# ftTO I ^Rlwn fcr#R efhtTO TOltTO 4tW 
(7K4^ WT CWIS ^Hw« tt|W4 i£|^T vTOj « CTWtBlW «mH 

<pm TOtto 4tn (7 pto» to i 'S«ifns?*t '*l'oc4 cSftwh s djftsllwn ftoH Ssinoi ^il^cnn 
CTOItWtW Wst WW4 ^4 tow ftw% i to 1 4«t%W CTWlCTfcTO %K 4WW 

Gifts, dsftftro, cwH tosj i TOetfw 4twr ctwicticto cw toww wft wro 

WWW <p1*H\5l5|<i to? $*Gln</ii> i 


ys.8.* c^to 


ya 


% 


t<plwl wfts *i»edi>ln town ' 3 ^ftsw> toR cto 
tot4lt4lt<H TOft <TO, xsTO to ’TO TOWt 
1*11 to'© TOi '©ITTOT $o Hz (TlW 5 ^ 0,000 Hz 
<FP|t®F to© ’JTOS to 4ttto ^TO <7lW 

tot?®T i*iitoi'a ftsiuHfSs to TOPttw? to i 

tow towln «mj <x> J Hn^R' TOtssTO RtW 



ttos (ftzj ivs.o'b) Rwlni s (il^ft tWl'f 1 'oiNnl ,? to? 

♦IMMlft Rwhwn WQ »IH « ftwro ^s *Hft I CTOWft^t S “#1*1 

4l^t ^U ^tHsfTitiTO ^RJ to4 (aft's ^ 

4tn i whl^«i 4f (, j i < ^«iln ci5Pi(.«i s h (SIT 9 ! I wick's cnfts 
sfg% <un^ln ^ i 


ffeai iO.O'Jj; cnft'S otS 









































































































oKo* vsoc®!?’ ^ <polo ^ sl&olRco* ai'J 5 C 0 i‘*t 7 T o®il 3.0 i <5^ ^C'IGijvs vso®! (ifsifsWoM 
Rco Ro^r <pol >5Rv (50*5*110 j il^.lc«ii oloRc<p ?.R>co (W3?]t ^ i <5^ R^ c&W^)o 'oo , *t 

Rt C^'Q W*t ^ W*f Rc*IG 0 fTOt ol^'saceio ^HWlWlPHlIlM £|R»<pRl'S TO O^O 

*tf*5 sF&CO TO® *TO (Raf io.os) I 5fte<F 0G«10 C®^©? (71 iTORf $ltW OTfl> ^ C^f^Q 
wro R^ to*i to ct?t i tom% to 

w®t cto> '*iMiiti toj (sml'ss- ^ silepolfik^p R)^^c«i < R^Tt'^f i Fb^ttoR io'jiRxp 
RM*wl a lf5co s (£rsrf?Rmt? Rco Ro*H 0 s (.0 C*IHR (sru Rh<plco ’Hiilcil "5^11 

coFb's w*t lw *niiMin ^rj cof^3 wfaRt <fto omM 

TO i m<F W'Q RR^ <3TOt C^R TO® TO C^ TOfcSR Rt*RTO R^T TO CTTf- 

tom tom <rR'q <?rm R^r *r#t m*t ^pto to «fw <2rr^Rt Rssr 

TO^R rR'G cR*K?R UI4&M TO® TO 1 



^ 5 ?R^R 

TO^HfVo 
^c'naj'S v©?i®i‘ 



«ri^8'Sijrsi^mn^ JaMftUlsI 


t?rf ^3 (T^ Fb^C 9 ^ 

-“KO ^O^Fs*? '©►O’^f ^loMCO 
C 2 MT <J>OC% RR f^RTO 


Rat iO.o 4 !: CoR’S »i i e3t)lo ^ Sf^t SJ&jiI 


'5 , *ttR ScsH <poI C^C'© *TO CT all^<p v©oc»R 5 »vs| M R^lo olF©cu M <pRco (Amplitude 
Modulation) PH*uhfi> <po! ^ oc«i *MF©F>o AM coR'Q 1 *lR R^lo ^M*T 
C0C*1 o^N 5 •iRo'oi 0 s co <poI ^©1 (Frequency Modulation) '©tec«i <5^ ’MFoco 4 

"TOt FM (RR'Q 1 










































































RRlt RsRMR 





ftai io.olr: fetR C$1i#*tR 

y».8.^ luRiRj-h 


CsTRRl RRltl; d5f*rf%*R (RCRR 4R° WR CR cljPiRs'R 4'sr t£R5fi> W, (RRttR WlMl 

d»PlR»*lH (7&*R RFRT RTCR RW fvfe'Q Rt RRRR RfRG (far iO.oV) (RRtfs 

Rlt; l RfiR »SR R% CART'S R«R cSPlfoRRR RRJCR t^faG RT RRRR r!r RlfaR%RR l 
Rjfa RRfal> 'f^R ^Rsfi* RlfilR* RR%, RER 5,0^1 <PyRs!| RRRtR <PW s?R Rl^lwR R**lftsfl5 
^fa<P RR% R,(.^c<l RRR^® ^C® <PW I 


cRfao Si^Sr 4R° Wm\ fma r*er Rf*r mm rurr r d5t*tfa«R 

^1«IW RlW W (Rt^'G ^® RtRER i CS^ri%*fR *Rr 4R* r|r WRRt ftRRJH 

Rww Rlilwl RRI '*Rt RI^IERR i4R? SjR<P <ic«l CRf& StRR <pw C*tRlR R*)flf5 ^C®R(RI rRrI 
RRt RERER i 4R1ER ^ItsiRt rIr RlfelR iRRRfij RtfRJl R# i 


WJR Rft Rt 1%if^G Rife RM R% WWW Rfrfij fa<lfa Rife RR 4R? '®l1*lltRR CtfER 



fal io.oi: r.SPifa'R Ji*ed&R Sjfgs^FT 
































































fasR 


'SRR (R^G®!^ TORT faRfat »IGR RT RGR 4 <pI^ R®RH Rift RG«1 RGR RR I 

dSPfatCR Rf®R # ’TlkRt? ^fRJ C&f^faR <WlW<Jl RH-RfSt « %T (RGB) 

fa# CRtfa* R?CR TO TO fa# TORI # TO CRR I CSPlfaR RRlCRRlR c$to 
' aik'il CCD (Charge Coupled Device) RJRRlR <K3 fcRgjfa* faRjRpT ^ 9 II*'©Q'!> RSRt RRI 
(Rijifa 5 falRIhc<P RS^PftWR RlR^ TO*t RJRRtR R>CR ifR^RtR C'R'sR %R R&tCRt 
RR (fat iO.ob) i 

SltRRi RRJ Rt cUPlRs^R C# TO ‘ilG'S'll %R TO Ri’MCRR RlR^ vs*Hg<P StR°t R>CR 4R5 
G*<#<p|*ll<l 1W RtRR* 'o-sHg^P R%R #R PH*uI« 1G<P CRRRSCR CRR I TOR ^ Pl’Rjh 
CRC^ faf R?CRR faR ^RgR* RRWt® CR 0»'5^ *llGRR Pl<Pt>|<l fU^GR 'SIR PpGR RG^R 4 ^ RR 
fRCR SftTOR TOt RC«t i <i|RR PtTOR fi>TO STIR TOr Rg*igs> *RR5 (Light Emitting 

Diode) g'SRiRj-R TO TORt RR®T R*CRCR l ^RttR ^G°i«?5*i RR %R %CR r)r ft# Rt R*CR 
TOT TO®? 'Q ^R R5JRR HjR ii|«i$p>’C'a iR^ 2iRt^ R»CR # fcoftt R»Rt RRI 
guPiRHg'I RfaT w^i) ’o|G r i < P CRf*T <RRS *jRTO RH’Q y oiG»i^> '®Ig«'i1 i 

4 TOR TOtRj CR <R#RtR RtRjCRJ (TOfatCRR faRjH Rt&ICRt RfaQ <RR-<i|fe|*lM RRtRR 
tee fatRItR RtkRt RR l «q$ RRCRR flSfar TOTO RTOR fl»f% RtCR Rf#» I ^ 
R#t=Tl^T> fi3f© RtCR t£)RS RRCRR fiSf® ^SSRifetCRR R’EfRtR RSRt RR, RRtTOR RI&tCRt TOslR 
RtRJI^N^ CTO^RRtRfR RtfctCRtRRi 

dJfawM « TOtW: 

ClSPlC^pR (far ivs.io) RCBR RRC5CR Rv? ^ RRCRCR CRpt RJR^© CRtTOM 

RtRJR I ^llRRt 4RR C5%¥R RmtR TO <$R% GRG^IWl 2ftC^ Rt^CRR TO 

CRtTOMRSRC® RlfRi 


RJlTOtR 

TO ^tCRRsTOR StlRR CRR 
c6PlCR»R '*I|Rr» 1R TOfRiRR, RRt 
RRCRR iRR^CTR RRJ tRCR G^fS R^RR 
^sjfRR* guPg«pIg«i ^ iRCRCR, fa^ 
R>lR’^RR 5 MR i RtR filt^Rlf^fa* 'flRWt 
^IWR »(G«I^ ^tCR I 











































































cmm cBPiwh <?w mm tou i dJPiwh fcror «nc* i (^) 

<?# ^fT cwPiwh CT^Qiilwsi TO R°*p ^>RRt Rfesi TO^ 0*1) f^tfa: <?# *R? TOT @tlf*i«i 
(FR CT C^5 «£T^Sf5T C*lM«M <PWC^ (’t) f^-’Ut^: CTf& <u<j*J<i TOT 4TO»I ^5RJ ^<1>WW 

mm mm * (*r) »ifoo*iwH: «fl> macrn toari^p ftrotR Wmm tot 

(®) (.<# R'jjRxp f^f 9 1»ul«i(. 4 v *l</*t ^ 9 ll*®<i <pw C*IMR <7t?T i 

aw>u# cBPiwh^ mm mt mt&rn vaifat^ to ^ to i mm to to tot 

c<Mwi rtot mm ^ifwf to# c*fft^ *n?i i crtot <4^# ^5 

c^5 to ct11 > fit*# mcm dJPiwiwn to ^ tot cfrti mm mm ^ Iron 
fm ctot (£)4©tw<i to to mm mm ♦fcbwitf’ ctto «iito«m> ftf*# 

C#'9i)l<. < P<l RftSf ^5 <PW C^fff l 

gpj^ svsm ma to ^ smm ij^to m$*i c&Piwiw to m®, tor 
■roTOt mbm*t toj '»ici^ uJRiwhw mm tot %?i r?*j$ r*c?t fifas cr tou 
< pt srttR# % mm <ro top^f \ ^a^m <RtTOM<« 4 *<im < pi^t mm ^s? mi 
c^, to 4^# r#to to mffim wtf to to vi^r toTOt 

ri&krt tot ^ ciJPiwm toTOt tot frofi> mm tot m ffiro 1 

tnMI$*i cfcPlwH 

utewii mm m fw ■p ^ i#tw ftfao wtor tof® ^ to 
d»l*iwM mm wa (IBPiwh m\^ wa c^ wm’ttte mm ?$ 1 oihiVi (BPiwh 
mmm ^ t^ro ^ <*ft cUPiwhIU mm mma *m 

«m»iwi mm c^s < 1 # 4<r? mm c^'Qm^ «»iwi ^ c^h 

mu§ *t#, w® fom Wm mus *tm 1 mm <mm*\ cm 

mctm c#t w® metes ^Rfsm c^tww*w 1 

<mm cmtm cSPiwh c^t mt fe?i m-m ^r< «flfl> 'qth^pt <it 

c^q mm iw ctwictw to 1 stcmffi t*ii<iiVi d>Pi»H mm 4m$ mm 
C^fe'Q C^t^Q faPl'®ls I 

cBPiwiw m <?i ^ 1 %^ m\ mam, o\m\°\ cUPiwiw'a cron m 
c^twr <$?\ «i mus m, m to mm tor# m® t% froi 1 <?r^t ^ (a) r##: 
^ rji fflf fw <?iR% cmm wm *1% ma m (b) ^ 

CTRI^®T wlG'R (Rt’llwlc’m ^IJ OTTOTt ^ (c) l^f <M^: (SIM: Subscriber Identity 
Module) CTTO ^®«tItM TO ^ (d) C^Q $l*ll>l&l4 « Waste: 


^fr-®^, f^SaR, W-io^r G3f*r 












































































































































C5TN% C*pR w *tiU3 CqfflCTT’t : $03 (e) 4fi> 

G»ihlVl CbPic*plc*i?l 'srfoci <pl*f«HG<P $<PolG<l 3 T s PffrT <MGo >l!^Nj I 


csrfal% GlJPlGiplGH C^t’ttwt’t 3*3\3 <FtS# *Mi$ W$ <pT 4*lWC<P *TC=^tM CTCeT 
(cell) oft w <frt (Bsr 10 . 11 ) csrt^T gSPig*pMg«> w&$ *m gw^Ho ^it 
^ i ^ (TFf^rr snamc^ ^ i R>c®iif>ii?to *o RwifviiJM ’fw 

<> itra i £(goj<pi}| G^IG^ "PC'S 03 *f C^*R (BTS: Base Transceiver Station) 3 |Ig<P i 

t£J<pfD 'S|G r i<P^C s lt C^T g^Hi 4<p 5| C^f G J i5*t s T < pg5I®iIg^H (BSC: Base Station 



ffc* lo.il: CTl<i1^r cGfapMC*i<l ctS'GUT# 


Controller) '5|T*0CSI^ G*ihlVi ^J3,fik g<pg«*i (MSC: Mobile Serviece Switching) 

^03 1 csrRl^r c$&$ (?iN% <?ifreTrns% i£R# - 5 ROT ^»ff wr, 
cstw wfa sft^c^ 'sjt^ij g^iMIc^k <pRg^ otqtit ^ i 

G<PO (C2tw) W om G^MlVl G<pIg* 1 o|«ij C<PlG-il *ll*flGS (Sfl^C^) vbl?lH <PC*I, O^ 

G*lhlVl G*phfi> 03 CT C^TWt^ot? C^T G^Hgi* (BTS) ^ItGSf ^ I 033 (?S*R 030 $ 
























































RRI^; <hrm>i1r 


R5Rfi> CRR <?5RR <K$MICRR (BSC) C5^ fe CRtRt^R CRC® (MSC) C’ffRlR i 
(,»ihl^«n cr^ ^5i?r rrp RtRt ^b'ol'ask cRcr sttRR cr^ "g^pf <3 Rr crcrr c^sr ^itp 
CR^ ipSf CRR R*CR l ^tRRR CSlRCRR R*Rfi> SitRCRR CR^ CRCRR CRR (T^RCRR RtP ^ R^CR 
CRR 4R* CR$ CRR C^*R PtR Sft^RSR CRlRl^R CRRCR fR? CRQRt RR I 

CRtRt^R CRRCRR CR^SRlte RRR RKlR Wti TO RRCRR 2R%^5 ^gRR RRJt RCRCR I 
^ItRlCRR CRMlVl ClJPlWM C«tCR X I%R fR’RJlR RJRRtR TO <MRlR*lft <RR C*B*IWR 

RW ^ R*Rt RR >ilRv ^Rt RfR 4Rsfi> CRR CRCR ^tRJ CRCR KR RfR, ^ (R^QRl¥ CRfi> 
'sthc's RtCR ^Rv (RR cnJ-H CRCR RSRJ (RR c*Hw wNIwl’if^ *Rhh»s <KR CRRI ^<pf^ 
RRRRf^Jff RRCR RfR 'ok.«i<p CRtRt^R CRRR RJRRlRRRft RtCR, ^StRCR CRtfr CRtl> ^tCRR’JCRt (RR 
fRCR volc^rsi CRRR "RRfR ^CRft CR^Rf RR I ^RlRtR SltCRR "RR WRRRf^ 4RIRRR 'ok.*i<p R^5 
(RR fRCR <3CRt (£l«il<p|(.'® CRlJ'QRtC^R RtCR ^ RtRt RR I 

4RtCR te*IJ CR ’ft R^tt RRtR WRJ Cl3Pl WH ^5tRR RRt RCilfeR I CRtRl^R C&PlWlM 

■RRR RtP R1W ^R.^R.^R. RttetR WRt RRIt RCRCRi 4RR ^Rl^PtR RtCR R^R CR 
CRRR’jCRt 4CRCR, CR^CRT 'R&RCRR (Voice) RtCR RtCR RR RRCRR (Data) Rite RtCR I 
<>103$ CR^jCRt RRtRfR ^&tRCRC&R RtCR ^ RC^ RtCR 4R* ^ItP CR RRW*tCRt Rsfat^fctR Rt 
RJt*|T>R RfvST R5Rt R^R f^R Rt, CR^JCRt ’Rl^ CRRR fRCR <PSl R^R RCRCRI ^t - ^ RR, 
t£|^ 5 RT?CR r fR’]C 5 TiR WRI RtRt RRCRR ^RltR (Application) ^®i% RC^, CR’JCRT fRCR ’RlfeftR 
'oiMc.lS Rlwl RtRt RRCRR RRSf '!><((.'» RtRfRI "RCR i 

’RtetR ^Rsfte ^fRtCRR #RRRPfR Utfa? RfteR <5CRCR, RIP ^ 
RRCSf ’RtetCR ^NWCl5 ^ RQRtR ^CRtPR RRRP R^R gt^PR RtRlf^ CR^QRt¥-tetR 
fRRR^Ri^ ^fCRR ^2iCRiW% RRR RJR ^RCR, CR^ ^ ^5 ^ «|IWlCHR CRC*tR RR RtRt 
4R*fi> R^5 RRRJt I 

^JtR| 

R 5 ^ RR^ RCER (Facsimile)-^ R?f^^ i R^ RRt RRC® ^JtRRt CRtRtt^ 

CRtCRt \b^>c»(*o(.<P R 5 ^ R^CR (.wPlwh Rt^R RJRRtR <PW '®K' s pR < P'»I(. < ( RRtRfR Rlf^CR CRQRt I 
R^RfR ^CR <pf*H\5i3|<i, <ppHvSiSls CR^'QRtR5 j ^tRCR^ ^ *Wl^| 2f^%CR «IIW f’tRCR WC«1 
(£|TRCR, « SttR RR Stf^tR^ ■ilRCRt ^ gftftR fRSRCRTRj 2t^%CR RJRRtR R*CR 
RtCERl ’iCR ^fRtR RtRtfS RtCR, R^ Rttet RR ClJPlC^H Rt^R tRCR 2fRR *NlC$|R 
R1RR0 CRt&^ RSRf RR Cl3PlWH «||R < ^ICRR'Q fsjR RRR «I 
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C^ 7 

W^mrfncTO {jSSKmi) 

C*iil( $SJ%K 1 l 


CTfft tfRS '5T? 

■ 30 m to v5fw^- <#t *itte * «iw csite *nta 

fst^> <p«l fw» ^Itt^ I *Pjl , $| C^rf^faT ^N»t 4<I>fS ^«*5 C^TIt ^?T, 'o*l»T (THtW vSe^®! 

^rot pwt ^r, TOit w*t <ro to w*r <ro c#t ^rot stf^pf^o 

~sj{, to*h to T5fw%f^- <pfro fcigfe* ^tm to dJtoM 

®ll$.*1 ‘ 5 1lilC*ll I 

cSRltt»M *|ftwn TO TOs ■*Rt^r C>lPHfi» TO vbft»lwJ*l ^Sp|f6w 

ffi|*GlW fsfii <K3 OT (f53I I *Nl$| CTfft t£) , «rC*Tt R'O'SlwI’lJ 8t^, <4fi> 
fcfOlWJil ^Plfi»CT ft « ^ TOTt ^CTO *\fcm ^ TO \bftvjtf}« TO fa 5 
«||<PC 5 1'Q fTOt ^GiSlSjlWS vsr-SJ t&ftf «7?T I lif^OSt t,<qfft'»l’t *Wl«| C5lf*tW S||*fl«1 C^TO' 
^t TO \s^(.^*5fi> ’ft vo|va|vsllvtt Okie's *||m i 

*3.8.8 C^Q, Cl3p|ft>*H « I^I ffFft CTO* ^ WOt 

c^8 «iW dJPlfe-H CTO OT wot OTtf fe TO, CTftHt SfTO® TOJ 

wot I 'filMM^ ft ^tt-'sIftW C^'Q d>PlRTO ^ TO I fas?* TO<J CW 
WOt TO, cTO^T TOfTOf TO TO, TO^Q WOt TO TO i TO "TO C^»H 
®nta ft C#t 1 TO C^'Q ^t R\5t«r<p cTOf, TOt TOTO, TO CTO— 4W5f 
^TOI worn ’fro TO i 

TOt fac'i fol-TO ^J*Bt C3|^> C^f*t H>Rj OTC*t, 'alws TOITO, ftslflTO, C5tE*t TOlt ^t 
Ct>C^I?T •’jRJ <PC^ TOJTO "sj^st TO^Oftt *tft?T i ^ £lfo&$il , jc. 8r il 'Pi “Jura efMJ c^f*t 











































































to i twmn cro fts^s ftfwr to£ 

TO I 

CTOTOT *qHj ^TSPBt SlFs<PlW*l U>(.*l £|ftswl< <Ml »1^8f I vol^, *1^f*J«| e t ^t 'S|Uhj ' 5 f5P0t 
CTO ^5 TOt C^Q ^T fiSf% ^ bMlWl, C^Q ^ H C*M 

^ o^it «twt i ^ ^ ^ra, cS^ri^r cro t^s^» ffifwr cro <m cto cSf^f^H 
C*TO ffi?It*t*f TOTfi>f^ OTTO TO I 

<^R%0 'i>injpi5<i» f 5 ^ TOT ^h^leM^TO CTO <*rct 4<T f*tro f^PjOTT W 
^TOT OT*Tfa ^-<t»TT 5 CTffl^pr mvs *TOi c^i'srMj v qR>PG<r> f^jOT^ *|R<iIm 'atelw^l 

t5PiR>*li ^t OT*Tfa *t?Tfa 1 ‘flTO sltt^T i 

y *ll 5 il *Tl^, CTHt^T C*HH jjtJ ■Nl'^Jj ^TsPUt ■>t*Hc<P l C^M ^C.® 1 1 

c^q f^ei^r, it os$ 4^rm '£&$ to c^q totof ftfwt, 
CSfcH «lRt WTO I CTl^I OTH <imlM« TO «fl 4^5^ TO^TWfffa 'Sftm ^ 

«TO I 4 te ^%t OT ^ Vll^l WC®t<T ^im WsT TlNfer 

<WN1<1 <TO?T TO^o TO I iPW wnm ^ ^ C#f SWT Cf^ I ^ Wsjfw 

fifouM cto to cto »m$m> ^r®¥ sitto to i 8H^«**om to 
2f«R cTO ^r ’twT'a ^jtto 
^©¥ snro to trot otqtti ws i 
TOt, 4 RfTOi >iP*wn cro 

«ttf® TOOTH TOT CTH% CTO ^ 

•fl ®t*w <p<il Rtfit^i 

1lf5««WC5I1#fCffi^ 

<MC S '1 TOTO '0|C« , H J MW ^TH I 

2f^% «ii>iitw H<hw w 

W TO I 1%^ « ^ <£$ 

JjpMbWiI TO ^ ^T TO 
«lRwbW<l TO «|R«ft\B»lM 

^C®r ^C®t^ "SJTTO^ #TO 
^sTO ^5 *T^T ^lfsr<5 

“TO i 




-0- 



ffeai io.io: ^vtSBlwfl ^T 


































































































*v.<t 





f&af iO,i8: C^'S^TP!*? *TE®t *p LAN 

cs\m ^WBUfir <u<^l<5 <p«^ i *it?t r'S'^o'o ^5?f^, 'okn«(.<p W cqtfo *ltc?r 
<p|’H'SiSl3 ^«ios$. *ilom Cl>tt^l?r ^il^c*i <i|^i5| >if*iiS<i, <£)^iS| ftPfcfc ^Tf%-Ml'!>' 1%?^T 

CoW W*JWl^ TO i WlTOt OT «MI$«1 dJPlWH <U<1$J?I <1#, vst^ 

■511^3 c^Itj C^f5 i£)^ <pfrl'Si3l<i <oc$. i 

\5|t^f^ «pf*Hv5i5|c?i?i ft*IM i W 4fi> *t*tfr> Trcaj? 'SfCoT TO i 
wc^lwl W ^T $®T (Tool) TO 4 <h 3| PiPR> <p|®r ^co i <^<r»i5| ^ ^l^ot^ ftc*j 

^ ^I'sriwi w to ^ fei ^ c*iw m ^ti «>f*M&i3i« m, 

c*jl>| f*tcii '»i'«|<u •»i<p«n ^l©t iftif <p<il Tftw '©!$ ^TO? wf^ 

^cro ^®R%rot! w ^sr%t w ^PHSBiwn w «Pr «j«*n <ro 

<P , fl(.^ »rmw! ^ <pf*H'Si>|*i f^C?r ^ITO W WSf (ViH (compute) <psc® -p ttf%, $<P W W 5 ! 
’TO *!#, «iI<pc® “si#, \a9|J Wf^fH-sWT <mco *ttf^, trow*! *fltt, 
<5’ 5 Rf% *TOI ' 5 f*fat*ft, 'oNI : 3ITOfa <PW ^t^C<P sTOITOt *l*no <PW ww! 









































































aat^; a>laM>lfo w 

m\ «f»M$l 3 lC«a C®®a facaa, fasacwa ®twa aw ac® atW «flfl» 
®tfik 4 a*fi> aW, fa 55 ^ O'sNol C®tW aW, <*ET a^Sf aWa ^®T R<lilfi> ^T^? 5 f I 
<4<jh>I <pf*Hv5i5lw^ ^®T ®TW ^<pfD aw^ al^WtSiWaa, v ai«uR> *,u*. c^wlfii i (I&<«1 io.io) 
cawtfaa cm 4 it aawa tawa at Wsi^aa arot aw atw, wtw* tekSia 
faawa w wa aa i cawifa caw ^ $h* 3 I 4 *h»iwt viftwiawwa akwt aa, 
ai^wrawaa wta $hj£i<mw« a?aj#taw® aca, cafi> ww aataf® 

aawfi> aaa steam aa, ®aa warn wwito mt a*ea caa 1 

<s®tca cviwito aw aa*iwt $h 43 h>*h c*ta aw aw waar aw arf% <d>t ®ta csrrm 
<$caifr c*taaawa 1 *l*i&l>ic*n ®aiasswaawa mj^twwiRa «aafroawaaar, 
awraifa'siw ot#? ®ai awa awar aw aa, catnap waar at® aw atk 1 

<pPHv5i5Iw (fia^r csttstia atw® Rt«n ®ta atca ai^ca caw catateata a*aw aa 1 caaa 
watf® (fa-cat® fa°at at^a) faea asfat^teaa atca catateata aw aa, ®teaaw aat aa 
fo'oiVi 1 asfat^ta ®rtata ®ta ®aj aiaataaafta aaea fac® atea, caaa awaits 
faea a*fat^ta ai^caa wae®a atea catateata a*ea (afafca, fst^ta), ®tw aat aa wfcfc*fl> 
fe'slVl 1 

®ea ^i wh asfat^teaa atea catateaieaa aact>ca aas? a**# ~$m cafrsaifas 1 ste®wfct 
a^fai^teat cafraafa ^tawa aa® (nic: Network interfacing card), atw cafi> faca 
caf& <xrarf& ca^satwa atea atw ^a? <pPHSI>h caf^ faea ®ai aaa a*ea waia ®ajw 
cstaa a*ea 1 

**.<t a Wnwfc « ^-csi^r 
HlataU 

wlaat <3a atw ^srcaawa <pPHSi5i<i ^a? ca^f ^»fca aaw a^ca, ca^t ■ac® ^ca^ 1 ^a^t 
g|R)^iwa 4MUia*j|WH4 arataa® ^a^ cafreaia* faca ^lawaa aica ^ a*ca ca^at ^a 
caa ^<pi3i <pf*HvSi>is ^srj ^<pi3i a^f^t^tcaa atw catatcata aw® atca, wata stcatwa aw 
< 4 <pl>i a#^fa ®rj a#^fcaa Resource aiaata aw® atca 1 ^ aacaa ca^sata^w 
LAN (Local Area Network) aat aca atW i «il'st<p|«i LAN ^®fa aWa Waj ^<pi3l ^cea 

atw waa^awt <pPHv5l>ia ^ <pca ^aawtw aa’acaa atca ^ a^ca tac® aa 1 aaa ^a^t 
<pPHv5i5iac<p ®w <pf*HvSi3i(.aa caMicaht aw® aa, cat^ afa ®ta fawa ^c®a atw 
a <pPHv5i5ic.aa atw cwa ata ®iaw wa atw aatafa catatcata a^ca 1 caatca at caw ®w 
% cak aw® atw 1 



























































































LAN-CR y oi r U £|R)ilc»1<l y oi r U LAN-^R RCR ^ <pRs 
«?»!) RvSiJls (Router) <u<i^R <p*I RR i (f53T iO,i8) RFoji CR^RR (Network)-^ facettis 
RtR Inter Connection Networking-^ 5 Internet ^R 3R i 2|R 

RPiih r^i^Sr r rr crkr $$i<iwdR ?m ^ ^m, RRifi> afoPHS 
^1 

ribs?^ $$hm& ~sm. c^'QTin^ cr>«rr, c^m?r srt^S, *N9 ir, ftRrsrf^&R, wrt- 

Rfieu, **ll3k R RR *^<.*is CRj'QRR’t^lt 'sff'^'o rciic^ i R*IH 

cRj'SRR fc$f?T RRR 'stmj RR *RI?R rc«i^» 5R^», v Q^Rc«i J i <4R? <p|$R<i R*tfi>R CRfaRR 

$$nw& rrrr rsr 4*R RR *ri?r rirr^rr rr rr rr « cm 
cR?rr m i wrr wi rr covs rcr, $$nwd> rto RR *rfr 'qbrr r$j>, 
VlRJ3ftR <R^T, (BPlWH 4R? f^S WWW, RR RRR-SfRR, RRf^iR <?lftQRR, 

Rwm, f*m (iw Rwtr <ir? rr rh?r ^ihwUR)!^ cm \ rr r^r 

4RR ^*R fw%r RR 4R? 'RRRR #RRRRR 4Rfi> fa$|fRF 

‘flc.^ic^ i ^RtBR SchR <p<il *lR, R*GRc r i(.i5 ^(RfR J i < P 5 i wMlwM RRR RRtR *|c.<iM 

RtR RFT RR *RRR 2RR 4R* 'ST'tSRfiR RJRRR 4R? WRJRRR ^CRR RR 

*RRR **pf's^>s ji«pi5'QT1JR t'sR RCR CRj'QRIBRR **pf's RRt, Rw*j (SR? 1r?R ^blcR RtRf^RR 
RR R^Q ^r<Rt^R^ RtRR RlRsKVI (RtRR $GHm1> RJRRR RCR i 

1r^ (RfRRW fRR RRR *RS HRWU ^ R5JRR RRRR R5 RRtR 4R? <fl$ StRRRR 
<3^% Tf^r -s^ J-RlRolM 4Rfi> £R%R ^ (RQm RRR Ct^ i rRr^ 
i£)^ (R^QRC^?r £|RR R5W, Rt OT*tR RR RR ^jRfR R^R Rt5R RtRRf <P^C^ I 

^W^Sfn^ C%5R Rl^’R ^ t-c^ ^-C5% «S R^Rt (RR^ 

UiMwU, ^itTwH ^RJtlw R>^H fwt^f CTfrg#p ^ «i|R«R R ^W<W*R 
RW (^lerUh R«u I^RR RR i RC®I £tRf $-(&$*{ R^R ^ RR 
CRRR CRR Rr^I R^R RR R^tRt f^ (RR ^-(R^R ^?RT cR% RR f^R% I 
R5RR ^-C%5R R^R RRt RRR <i)R^ fW3 R*^1R RRR RtR RI 

^-(R^r R^RR WV 2IRR^ W{ R^RR m W{ RCRT H®tW^ ^-C%5R ^<J»HN 
WH^[ I CS\m ^-(R^f !5<phh RlR R^s RR^ RRIRR^ ^-(R^f l5<phlH> 
@ R# 'SM RR ^C*(C^ i Rw abc@def.com ^-C51^®f $<phl ^(R RCR RR^T @ 

















































































































^ ’IW'fi c<p c©tw§»r c*^sr, OT>t mMIcmI ^ ^R^tWtfl C^R 2tf^&tt*RT 
wr i shr wifo ^ c^tRt \ 


<pf*H'Si>ls, »IJt*lT>*t, whceiiJ ^Hjc<plcil folsnJh Rj'slVi tol^-CR^yr 9 tt&fcs'5£eT 

^-C5% q|«lcil*l *t*R>R ^ I (D^ ^-C5% rMR t-c^\ RSWt W 




-csi^r RI*R*i ^c?r i ^-csi^t RPh*i <p<iN 


v *iiw<^n> «£w 4 *>iim w wtfsft wf ^-csi^r ?nt^r i 

Gmail, Yahoo, Hotmail ^s#r PRPft OT RhI^MJ OTS?lt ^ W 

«R, 7 R^**I ,C 1 T?m ilRi'^'Q SR®f <K<1 S|k<P I 


*|lilMH ^RJ WI?I CSR'fatft ^ SftoR ^-C5$er ^ i 

$IKc<m <plcs> ’Illicit ' ? TR 1 siwil'srci ^-c^^iw 4 'SRJ “<pI4*i ^f*!” 

toiw (cc) *niM ^ftr 1 1 ^ps tor tow $-otow wr#<r 4^fi> toRR 

c?w m 1 ^»r-t ^-c^wn (FPim ^wnf 5 ! ^ <^n?rr vb^wfc, 

^!R <k^ ‘ s 1lf5i(.*i Gi'aTit *rm 1 wfsRT ^-c*r«i ^Ost ifi’sR <£i<pf5 ^o's <p* v Rt <mo» *ltf?r 

Ri 


$-C*fc*, ^HwB tot ^BlUW&fefe* RRt *RWit *1l»llfer* (R^8TIl¥ ^RtFR ^RJ 
*RTBJt tjR tow I *ltW £|^%^IR «f*l<imto «lRtFR #<IW 
>IW^ ^5 *RW?T tofc to ^pfffa *tfET I 4>lM& «flfct ^lt ^U, ^sFs 
£|^%t^lT WRtflR Rfw*itWR 'si^st ^R3R ^ 1 ^^*U, ^ ^ 'ss&si^ »R, 

'®RJ ^f^J I 


ii)<|i<p ^tw 


"Plot: ^-(Rt*r, $*GI*ig*iiJ tot J iMf'sr<p (R5'Qilc<p R.t.Jiw <^^1 

W ^51? volPi^l I 


ivs.^.va 8^ * WDt 

rHj wot 

■^U'Q £p^?r '0|R?|1«|VS <u<l^lw« Wf RR»S| RWJ ^s *flE?T i ^rt?rf wl«r^. 

>nailf^« RSRT ^ <pf*H\5i3lw<i C^tRt C’l^T C^OR, '»M 'SiNR ^ 


^r-«a, ^bsr, w-io^r <z}R 























































































toR 


©ii»jc«i« ^iwm wi^i *iv5t, ^nwpr f^r ^tir ^st rr*& 
worn to ^ssr ^ft^ c t'Q ^toi 

m\ '5jf^<p**»» c t <pPHw5I?i Pic?) ^st <pm, <pPHvSiSIm?) f%-<RH5 'Q ^IvSc^i?) 'Q 

%#R «mlw« Wf ©faR toS 1P\, ^tfps, « to to% §R (stress) 

^tm^i ^tosi^to*to&to*rR to ^r®t« w worn 

-^jR5 «>c© to i 

^sfcSR to* to* toft R to %#R « toH <FpM$l3lM?l tot toR C5tC«t to 
worn ^ p, to^ w ^r ^PHSUn tor Rho^iw i ^ to^R tot <rto c&M 
'fHtov5t to, C5M ^ to ■JJt'QTIt, C5N g« 1 <plcil, C&N *lH to tolT i*RS C5tC*R *llft 
’jftoR'STlTl 

«lR>^»lwn ^HI?i: <pPH©iSI?i <Rc^ ^iw^ul?) fbPpViH &l$.c© <£|^ Rspgf ^R5 

to rt ^fato?r tot \ ^i>iicm r©¥ to to <?r 4rr rr*ij worn ^R? rt 

^ i to, to»3 r#, toflfT, Rfa « Rttp ^ to?* worn to rt to® to ®t to: 
i. <ppHvSi>lc?)?! tot toR TfSRf ji^«p'»c<) to 4R? CRM rRc«i ©Me© to i 

*faf©c© l>i$R to© rcr i T>l^*t rrIr RRR ^Jc© CRR c«plc*il R 5 ^?) 'SRR RNt Rf 
RttR> <£RS to 'S toJR <?h CRM $to i 

<PlOStR Rsfa> R*fcR> ©I*©© ®ltRt R^ *tR *tR <t R)P)Cl>?) to to^ toR to to i£|R* 

Rfa vq 'sn^y to^ to® to to i 

<pRH©Ir 1®*r Pi*icsalc»)?i ^ '>i>huI siftot^ <?pr ^©<^©1 ©i<)«i^*i <f<)c<) ^©t 

"5M: 

i. c©mm ^toto? <?r wij^ c^jrn cm c«t^ c-o-^o c>)PGRi5i<i ^ «n^ i 
CTtCTt vbfcw^ ^ wti^ *nfa i 

o. ^t«im ^ito «fw c&toR ^^h©iw ^to to wt 

CT»T C©Tsp C5tC*f ^t <pPH©i3|c?) *Tf *tfl51 

8. £tf% io f^ *\$ ’R ^J ^CP C^Rt to ©f^fW, *SV5 C5M 

©lloNc^R I 

tor (rtr fi^ <fPHSBn ^‘nfto wn$» «oto 

■pwltTi^-^l 


^oiS> 




































































































WHft* WOt 

xs <?m *ttffw wot to to, tor* tls^r wot to^ 

»(hPi<p 'WPt i ^GItoiS ^R^TST^STH <pRt fc 1 'oilewh srr?r <iml* <P«C\a <ro i 
5$nwu> cw ^u « «t$st?r to <tt*rr ^ro, f^ cro^ *ii>iiBm» 
Plfrsiltf ^flfhr *Hl3t»U ^I^CbVoH ^TOWlftoRT C^SRa TO RNR TO 
UNT l TOtf^t%r TORI TO OTTO ^ TOC^T CT CTTO ^ 

TO ^m, (?fTO ®ri%% 4f*1vBl>H $*I«W& Rl RlUlferR CRfreTO*' TO 

cro to i *PMte&H c*l*r CTO s^j<rM tocs 4RR5R Siil^H'e i RTOl: 
wra^ TO RtTO To, Sfgfl TOT RR, ^R%o CW TOR* ^TOtW% 

4R? £t^% ^TO, fa* CTO*R TOT Sp3% *1*HM*|MH TOtf <?lfi> #HW #TO 

to oi*!T fro TO i 

o 'fl|^ > Wt 3 T (^'PlQro) 

^(.*1 <fR, Q5\m <Ptwf5?r f*lwHto: 

“C*PTR CTOTCTOT '°iR>Q® <pm, >s|wi "^I'Hj ^ITOt: i 

C'alRH TOR'ttR te*U "TO *TO: 
i. *PM®&n rrtor tot rwi wot *Riswr i 

CTOrtR « TOt*lt*rt?T ^RTOlfte TOUTOJ CTOT 

WfC^ 1% Rl R>t vStHI i 

V5. 4RR RWJ wot TOt TOt I 

8. <iml«<Pl5ki™ R?PT 'Q Rl’Rj RRRJfR RtCR C<plc*il R’P’R* f% 'ft '©I WtRt I 
<£. N»W i^RR RRRI RSRUR Sil'scslR 'Q £|Fo^»R <mI <iI?i ®fhl I 

tfRpfir reiro «fl*rm ffiro r*to to ^ toir *PMfcUn RRTO^tfta fsfro 

<JROa TO I C<PlC*ll C<PlC*il TO i^R 5 ^ **Ml4lSI C^f*t <pfrlvb5R <U<l^R<pl5] Rt-'S CRC® 
TOT I w*R c«1TO* fif&U CTO ^RTO^fk^R ^ 

to <*w «Pt wfwtf «ttror TO?r cro ^r fro to i 

"to - l^o *n?ri 

























































































C5W3 alfowi ftsflr apse's i 4 £lf'»(.<m<.i 

VS. Sc»t“1j 

8. 'aiyrqlwfl *T^TT 05TS(3«T ^t ^1%) 

(t. «iyi**qlci* *t**# 

'Jfl. '0|^t*«q|(.»1?l ^U facsH't *1**!^ 

H. 'a|^»rq|t*UI *P®ll*P®l 'S "SPs^J <£R\ 



<3pti\ bft $$ 




i. i+HfB? 

t-cs^r < ^nwfc 

•t. C»lHft«1 dJPlwH 


4pH®5lW<l CWf gfWlW: 

i. <ppHv55h 'jpT ^Tt, Ipf ‘*RB ^^0 *lt£3 

ii. ^sf^iSSl* f^Sf ^sT ^T?C*tt*H ‘PSt'o *ltra 

iii. <pf*Hv5i3l«i 'oi5p|*® 'Q ^Sf file's *1^ 

to* *iffc? 

i 'Q ii < i 'G iii 

*t. ii 'S iii ^T. i, ii 'Q iii 





































($!& vs « 8 ^ 2|W|?r ^?T ^tt'Q: 





r 

_L 



s 


«. ^WQTIt^ «sfafi> 4l<4<? 

P < Q 

’t. R S 

8. ‘p* *raffc?r 

i. 'WPIT 'G ^ ^ '»R ^S 

ii. 'G vS® Re's *IRsT 

iii. 'St^Tt ^[sr *ltC^ 

fte* 

i 'Q ii i 'G iii 
*t. ii 'G iii ^T. i, ii 'G iii 



^%T2t5 


i. <ch^h 'Q *PteW ■'Hii cHwr. C’fsr c<t^T fcl'® wrt i «pls^H ^ ^c-^i 

f5t% OTFl I ^*tl% ^J«tt« C&H ^jt®lt C'lflBt'^Bf I "Sit *PMvBl?|li 

mtre « ^N>|f| WT 4><K*H I 

^f® 5 ? a5pir»»ic-i<si c^nRi<p <p^n>? 

< fefaSM w© #r ^rm? 

*t. <l«lfi>S <llf«l^ <.<£H°1 ^fat WI 

^f. ^rMw Wfipo ' 5 Tspg|^' ^t^ef 'f^Egf?f e t i 



































I <*Rf*R $$RWCJ> Rw“1 bl^R* 

R'eel^s cjfc^ R>R y o(lc < ^*i*j ^*R kJI*® ■nwlR *M«t*tar, ^*1 ^f*t 

^it ^ i ffcft ^JR R ^ Rs-R sri^nR PlRyR toj 

HIRmi c*ri 


*f. ^B'Q <i«i(.'® 

’t. let^ei ^RftSR C^ffitWlFR £t«R "SlRTSlfiR <p|<folR'a| ^Mf I 
Rc5R*t "^RI 


RKaR’ttoR? 





















fosah 



ca® *RT ^TRtPRT *«wIs ^*®f, W <SR^ %aW I «il»ral *n*\n* 

<1# 'IT I ^wl ^Wwl W>lwl t*Rsf& WlM ®Hle5»|-vs> 9;« *1% I CaW iaa»l<I 
^tWt i aita ^ItFIt 1 dR>viM ^Rl? TR^RT ^llSa^lM GTW Wa I 
*r*ica aja^aia - , *rc^ St(f® i RbsIms ®ogfl sicatw fcof% ^csrct caw 
R-ltsti <i«Hlffc i ata 1 <plnw »il^c*<ii RR>*i aaFR wlWl *\***\s\ "hta-vnd »sr? 

PTtCwrRama ^tr slfliMlwc#*w «R*f 'lubw.i arortca 

^wat 1a®w, facia ^ca •MUfawn <wia ^ca caw fa^a BR^vm ^ *N®a awt 

aflwtaaf ^aai 


















flwt=T 



cHc<l ' a ll^$ll: 


C^ffl f^fel Rfoq W*HF»G'» R»3 |(.*i<i vs'g 'Q *fl?®fl?r <imh 

^‘faT^TC'o ^1 


• «rf*jf»i<p £l<jl® '*iw 9 ftf^> <u<i^Im*i Wf ' 5 rsp0t <if^\ siFawlc*!^ c < ^1H g i 

"^fat ^vs I 

• C?lT«t ftcfol 2T*tS^t I 
















#aa atas® Iwta 




GlW w 


ieftCo at£®T <5^1%r at*JCaa *tv5 f|®T (to ae^caa <p|^|<Ml\ all* <is^m cast ^o as>a 
C^W Caf*t C*tC?fC^ I <3®% al^ia #aaa1aFta ata ^5 ^STIt, Caffl 2if%CT*R> ami*, 
WIWJ ^it&'D # i ^at 4a? Bfo'aala aM ®t*i 3 alal ^jf^lc,'® ^l^caa a^s "^fw c*tca 
cac^i 


c^taat fa*5a^ ui^m a^ac^ a m, awcaa a^ ^ cac® ateata fasca fifoaifoMw* 
vS*|f©a (£j^t aWa* vait^ i *5Jta Bft^lR'asIci^ Sqfoa acat^atfJjfaa* W 5 #^, C5ft^1t 
ftc* 'oi r i(.<p alSa^ka cata 1a*fa <pai a^a 5.WC5, i 4a»i>i aaa fe®i aaa fi>la>via j Gai cat^i 

atf^ faf^ST a*K CaC^Ct C 3 IW fa 6 !! 4 U 0 eH I affeRT ^*la ^ffst, 

afta^ica caw %aa awt ca® an aarafe aaaca ^ ca fa$©«tca caw 
ta^aa a*at alc^ ^®t aa, ®4ca<p aa^a^tca fsfa^at a>aT a^a acac^ i 


i8.i.i 4^-GT (X-Ray) 

ivirC' alc«i '5^«iw»iN a*5c«? r i S«Hfo»i*i*'W 4a» aacaa af*it ^rrfa^ta' a^caa, cafi> -i^kaa 
ateiacaft c«a a^ta Wca a^sifw cstt£ ^fa at<r® i ^ af*ua £1^1% ^©aa ^nal fta 
at aca ^®ta aw casat ^ca%t 4"$r-ca i 4aa 'qhai wifa, ^-ca ac^ 'aikaia la^a 



fm ia.oi: uias-ca fBSwa a?t< *Nfe 


^T-«b-, fcSiH, W-io^T CBSrfoT 






























































CbN^R TOsR, W TO Rfsffc® ^*|JTO TO^Tt CTO 5 W TOiR 35 

C^lT* I '©1^ TO' 1 *I%'Q TORR 'Ollc.sn! CTO> <PG«J<P ^ITOtR (Rf*T I G<IC^3 TO®t£TOJ 'S|G r l<P C^ft> 

TO: Rtf% <ro*r <*t$t-ot otrs® TO ri i 

i8.oi f&OTT liT^f-OT TO, C 3 # OTRIt'll 3,CUG^ I TO# <pld>S CRHcTO ^ RtOTt 

RlOT> 4R# 'TORT'S '©IJlG'll'S I "TORT'S TO#C*R G'STO f^OTfR’aJR ^RR 

tot $s*® tot to i to*r TOcR <rot^ $mr»jJh ^ to to? Riiwiw^ toiw 

G'alcnJcTO TOCR C 3 # ^sR fROT> fCT> Tjt5r I TORtW TO? 'oulciic'sn C'STO G'»lcn>'St TO OTf*t 

TOR, TO'n^'l w c#t Rf'oRfec'O 'qjlc'llcvs*! f^OT> ^C& RtOT I TOHRIiJ^OT ^ C.'ok'WSt ioo 

TOstr ohc*®* TORtflTOs riot i Tories <rot* sr® *t%?a ^c® wuiwivbw 

*W© TO I <*$ R%*ft# $CPM>BWH WRtTO 'oblfrllGM RTOTRR C®TO f^OTR TOFROTR 
$WR>3H TOFRR^F© TO I ^*R <I1$C<R #OT* TOFRCRR CTOR TO# $t«H>JH C^ 'S?RR|l5T 
DRD TOR l 'TOR (71 "li«jj^ To TJl?r, (7# R%*ft# (iTTOR %TO OTR TO ^TfTTT l f^R> 
TOtTO»fcfC^^^«irTOC>lfl»t^rTO^DlCTl®^!PIW«5H *TF$ RJRTOI RRt TOR 

^rr i rtrrr^s ^rtot* wtotT's froroR rjrtot to to i 4 ^-ot toto^tot ^ to 

RR, "fro ^5R TOR# RRTORR '©lPl«>l OTTO TOT I 

i. *RhgJ's TO?, TO? R#R, CTO TOTOt 
TO? TO»#r Dr rto®t TO$ TO rR (fssr 

i8.o$) l 

$,. nlcTO 'Pjll'sfu TO? «i•ilh) 'TO CRR TOR 
®r*u TOT-CR RJRTOR to I TO i 

CRCtR TOT-CR 'TO' TOTO 2tfTOTO©t 
(intestinal Obstruction) TOt TO i 
8. TOf-OT facii f’t'SRfR 'Q R^ysR RtROTR 
'oiP's'g CTO TOT TO i 

<t. RCTO ^^-(R "TO TOfCTO CTO OTTO TOt, ftfcwlfTOl TOfTTR TOTO f^<# TOt 
TOi 

'b. <rft> TOTO CTOW CTO CTOC^ RRR, (R^Q^TOlf^ ^-(R f&f%^TO TOJ 
TORR 'TOT TO i 

«aw-cro ^T£tOTtW%T l^froR CTO RftTR (RTOT TOC's Rt RIOT CRTOJ 2fOTRt%T 3 1'STOl 



f®3f i8.o^: ^|\s TO? RTCTO *5^-(R 


















































































'5R*W*T <P'SJ| ^?r I <^l'St r i) C<PlC*il (RS^1?I ' 3 T s Rf <P*I ^v*l5<f ^tWf ^|R> 

■*tfte f^PTt %?r fr®f?r ^sR %?r fes ^ i w^Fs ElciiNi rt c^c^w<i c<# 

rt '^«ic ! icb<i '5Tv*l^ i*raK?r rrT ^ rt i 


i8.i.^ 'qh^hc a tNlR > (Ultrasonography) 

'sihjahcilsnfa R%rr w'swii «r®R£twR, RT°Rt*tf*l $^jlft<i ^fR c®i@it rrIr 

i sr*H) *|R vSw? r>MT°WR RR <u<rI«i <pm '©tR £tf^*w^lc<p RRt RR i ^pft^ i-io 
csrnt^s? rhr* re«t ^i a i5i j i^isftf^ rrt to i ^s.oo f&cR rrirr 2D <4rs 
•JlHfvsxp 3D «ll e l£lR(.*ll5|'lf% ^fR CRTOT TOfl l 


*icsi $|9ifovS»il«i •Tt^sr ■ > *pfi><p(.<p ^>j)F»<p ■*!% $^*5 <pm vStt> 

<p 4 MI<.'*ps '©il«i$lRft<p ^R®t RRt RR i 'oil«i5l'>"iPi<p TOT ^ '©*Hc<p (fR^t Rf fro 
RfRR^ RRT RR i RffejR Co'oM* CR ^»lf^ £tf^% CRRtR TOTSR ^R tt*#^RtRfi> RffcR 
^TO CRRltR *R4 R*CR %lfSw ’•Iftaw C«TO TOR <MlMl RR, C3l»ft CR CRR CTlCTt RJRT 
Rt «prI*® <kr Rt i cr «ro®tR ftcR RrIU RcrR R>Rt rr, crI; 'arc®tR ^Rlft 



2jfoipplM>, CRtfR's R| RSRtfR's RR I RRR RtSRCRf 5 ! Rt RC$R 1 r%R VMCtyl Ro»H«W 
RtHw RR, \©RR vaRtfstR i£R# Wf Stf^flfR'© TO <2RRtR ^hfia&TO 1^?T «ftCR I ^ 

d% s ^^[(. e ilc<p t«qtj)I^><p r^crc'© ^rhsr r>cr rr%» r*cr ^r# ‘ s ^ff®t siFoR* ^&fR to i 


>3 


£ 


froR R^wRcRt rsrir wrj <imM R*Rt rr: 
i. «iMSl*itHlaJif^?r >i<icbw ^^4^ fhRW ^ 8|jjJ\a»R«8iw i «jrt 

’t^R, 'Rt^lfw Rt W^srfw W«tR 'SrlHl RR, 2f^% R'aalw 4fi> ^®, 

^ R'»-si(.<il’U 9 \ 1 ^ i 













































































Ooo 


'oih3l*iwl a Nfc tor eralfl* ^ mil'll C*l«iR><p ^■'if^lf^Q "ft1$ i 

o. Rioter, ^(.m ^ fifomr c^r <nt?r wire «iMjai*iMismr ^t 

^5TI <lfNn <psta ^CT ^l*T 'o|ln$N'S'® <W<^I*I ^T ^f, ^® , *l»r ^ ‘ p 1^1**F«lt<P 

W»MR«i«lfr ^r i 

8. ifl'5f-C^ 'sj«i*il?i 'QiH^I'^wlfiJIt^ c<il*t 's^'Q oHI'S «lc<i W 3 )n *lt 

^)R'« ^ ^hf^'S^ihfij PPT t<p|<.*il RPn> *«lter <^f*l 

-®tig R?r ^ *iRm cwb ^*fir w Si*if&B*ii«fi3M> w *im ^it^i 

^Ic* ^ I 


i8.i.O (CT Scan) 

Rffi> ^.sls? Computed Tomography Scan— ^ ^rcf^s f*l i TtetfSltR 5 <i=nc's 

g^WIgiI ^?r RwlRi<p ^?r 4^ft> <p|Rm ^T R^lRi^ 'sr?c*t^ slteR* &©R ^*11 RR*v>ilR«a|Gi 
(fi^Tic^ <£w-<$-wm^'s$\ n*m "ifte? <.'®'®m* ifra^ra rriRw 

tolto siRjc^R c^irt i W> **pjh <£R»fi> RS*) c^tlR "IIRg^ 
^8WBf ^ w to® *iw l&tM* w 9nm \ 

2|R>RsrfiJ <psl*i ^1 '®IG»1<P ' 5 TO C3l4R '"liter to'fa Contrast VlG'st<P"f»T ^It ^ I 



^sfater '5t?Mtt*t?r *i^igs s|R>R^ *tt'Q?it?r *Nr R«j c j f’jG«ii RgsR®! <pw ^t s r?t <p^i 

^ <£&$ <HRm (Slice) 'q'oj , ®lH *TN3?lT ^t?T I *HPis ^R OT'GTlR' ‘ 9 fa 

R# w elites <ar#*itR ^r?t <3to ^sm^r i>Nto **m-c<r 

8|R»k?R Rcsi<i c t H«t?r «iics<i»fi> 

<p|Ri* 'oi'®)*«llH *iWu*i i£i^f& <pg« (to 

i8.o8) 1 ifnotR wl’Hw ^<p5^iiR , *ftR 
latter fa?r ^ "tftei?r c^terf ^rc®i?r 
<p|Ri<i siRiw^R c^sut^ri ia^St^Ju$i 'oic»i<p’j[G < nl 

^nta to *mx tof c’lw 
(?ra^ *tfteRr <&m ^srowt? ^i^<i 

^R «£Rsaj ^ ^rat C^l% 4fte* Od^tiM 
RviiRi 4 altoR fcoR w to ^uRi 

*|UW CPfC^ C®1^Rlt R^il^ «|^H ^?IC® ^ 

tfrf& '0|'Sj < «> <U*m®1, SfitJei <ar^ R 1 *H w 1 <£| ,.. ~ , 0 

rra ^B,o8: ni> 

































































R'sah 


'Soi 


TOfl» ’tftaBT c«^ rt to csfc^: ^tfta ceuun w®t2im®R toifto 


taR ^psg's *itt^ i <4fi> 
ill's* GSI GSR I 


SftRJt'Srto W (to i8 ,o(t) ^C?f 


<1 


fpiti i8.o<£: t»i(i> ^jh *raj 


PlltoiM to^ ^Sf^It WT ^m: 

y Piltoiiwn ^ *tfto tm 
fi^i, <j^t% to ^ *ra%, ^pr*pr, <a^ 

: twtto < 2 ^ ^ ^Tit ^im i 

*T^5, "*PRPT '0(TjHG«KI <>Jl*lM c 
lit® <pIgst PilU^jH <$>31 

^ i 

«. PiIWjiwh sifeto 

*11 w's *msn IUvBviiw^ « 

w«lR 1 IS' 3 >iioh 4 ^■MlP'Rr 1 B*|jm» *itoR «in»ho 

G3#^3 'SrlPlG<J to© 

8 . 'Sim l»lftojlM« >|R!C*I 1 ^oU^\ C&S3 C^Tt "^Nt, 

Rt t%°^T g<pIg*iI ®|fc* 1 % *Tt, Gift) ^®T C p f v QTTt *Jt?f I 
(t. *lfter ^hGi nul 'oiIg?, foil g j iTT 5 'G Pifi> j *pjH i’gs 'SjMI *TRl i 
•I' sfo'sl: foltoih ^RT^IJ g<ig^ i^-C^ <ui^h ^T, ‘'© 1 ^ ’foi'©] i| 31 gis Piltojh 

to?r ^s\im 'SfCTj ct “^” wm w CTfli ^icst ^laf *tto 
altera to© *HBT ^t®T <7ifi> <U<rR «II<PG'© ^ l 

>8.^.8 (4 a r°lta' s l& (MRI: Magnetic Resonance Imaging) 

vii^grri *tfta sm <#r, ws ^ vi^<i *iftai?r m ^ <#r i 

sfaffl <phg«i CSTto^Rt G&l^^G’spGiao Rg<p Rtto**f ' 3 J?T *TR, Pil^RS i 3 <pfi> ^MOT 
fo^rs, G&l*fok WR *tltot ^ CSfltojM <R^ WR C«IW ■*!% 5R°f '©Igis to 
’|R<q\s<1 i£RR ^ Sltorlf^W ■IG'I 'to^RTR ' 5 Ut 5 lG»ll^ < P GSCS?Ig*1»I I ^ 

" 5 W£R ^Ttto 1 %f% <PG ?1 ' 50 R 1 g*hH><P G 3 G®tlG*|S 1 5 ,G^ 1 «?° ^^'©iR'Oll^, (I'sR "P-fll ^.GiJGSR 

(to ^8.0^) l 









































































'90$, 




<*rt ^t<£f<#T 1%sj i fttWjM *rcar ^m-ca 

C^T'QTTt ^T, i£R'0|ls'0||$, WJ cff^SR 
'®Wf C^TIt "5$ I 


*i5)w« *nfar c^®wm 4$ttiaii*cH4i csn^r 
[<pw '©INI R?m^c<p <qsl»HvSi5|?i Rc?i Resist 
^ *ifteR oswm wstsnoicm fcsft 


<hiI i 



far is.o'b: ^ <hn *raj 


PifiS^wH %3f Rt <*RT W, f^s 

PTt^ ^t i '©W ^^'o||?|'3||9, ■*tfte^ Cws^ C^pf fb^W Oa'SWR 
«tM C^RIT *1^ i PiIWjIi <psc.\ 9 *t*t faftciJs «f*t »R«l«l 1^<PN ^?T % 

4>iwiH'aii$ c#t <?ra i PilWiiw ««ra?-csr ^ wf ^ w 

<pW^ c^>s(I^>?|v®N i£f^ ^llc^ lipwfirsn^cs c 3 ^ ^ff% c»^ i 


’•Iftaw t'O'sw <.<plc*i! (<?FR: C*R wv\n) t£R'o||<q'oj|$, *Tt?T Rf, ^t?R ^Tt?T 

«*PF (RF) W®t f^ s 1'33rl<p ftof?! ^cvo *Ht3T I 


*8.y<t SFifa (ecg) 


^pir $«*dal«»ll&M|R (Electro Cardiogram) *rcfa*® i ^CST 

vii^«d ^ffas?r Uyfo* ifRs c<#t#^s ^i^vf^Fit <#?m ^t rr i ^irsrat wifi, 
<iIrw?i C^fM ^tl^RT ^51^ ^5 faijjfw R?X3^9 ftot? ^ ^5X^5 C 5 #!? 

c^9? ^nr *185, 'Jim ^ I ^rfl? W (fal i8.o<t) w&ft ^ 


^<Pfc®?r «£ft frijjfaF rsx^©^ *RH ^rtc\s* nfa i 

^tCTJ ^f*fc®* 4R? ^RW9t *tfalt*f 

I ^Plfe ^,f*ftf5? ^iJJ ^2j<llc^ 

*fc3l^ sRH c^mi 

^5^9 ^FT R5X^9^ «W ^*1* 

WR "‘tfte ^W^cSl'b »1W1W ^ I ^ ^tc® Tjf&, Tj^ 

^ I 8lwwfl> C^ faijjfw 






16a[ >8.o^: ^ f 3 ! f®r 



















































































#RR RfcR® RsatR 



ffcar 18.0b-: orf*R C«K^ ’il'SUt tRiffW R?R*o 


r%<p®c<p r^sR ^»ul i ^i<c < p v o , J v c ,7 iIc<p RRR ^Miwl (f^sr 18 .ov) ^?r, ®Rr c^itSw* ^c«i 

<*irmt iii^wn sfasjR# Hw^cfiKb &m -nmR* 

RRM RtiR* I Rft CTtCTt RRCRR - «l*lMR4 WRT ftsR ^r, WSR ^StR 

<?ICT> Rf'QRt ^'C^s^eTf RR>RT CSlC^s RCR i 

RRR 4 i wk«il CRlC’R RsRR 1 ^c j i(.<i ^c<ps siyp^valR, 'QiRiil*)® f%°RT aj® Rt ^[t<p RjRt 

^CR R>RT 1 4 ^|\ 5 T PRfr® CW ^SrRJ f%?RT Rv 5 RlTCR $Plie?<5 

rRRJ crgrTrri 

R^t^fEER CRRR 'oH'»|R<p ^ 5 R>Rtt Rpilet RM RR, CR^MI 

1. CRRR 'eH'elfi* ^Rr, w l*nt*i^ RR wPl Rt RSR ^=1 

R. RtT? <£(\jfo rcr rirm 
o. r^Rbsr ^\m r^e rcr ri<pc®i 

c#RtS voivsj'to *m rrr cRf^R i »*ifl> rjrrir «»m "ffteR c«®rr>r R^ffasR «rmr 
®iw<p ^ 5 Rl Rt'QRt RR i < 5 < psr r i CRf^R tsfR^RR '' 5 RJ ilfi* RJt 9 l<p'»k < J RJRRR <p*I RR i 

i8.1.^ (flcol^Pt (Endoscopy) 

fbfo^RR RftCRR C'»'SM3 c<plc«il 'S|*t RT *1^513 c<p ^Irm CRCR RRlRfR oHR Sl&Slllon 
RlR 4 «slW*t i < 4 c©h<pPf RW fRCR ^ 5 )w<i R*Ht c«®«i RflM RRT RR (f 53 f 

18 .ofc) I 

‘*IC®l»1Wl*f *jC«l Tjfi> RR RtSR I ^<pn> RR fRCR RlRM CRCR> csn% RflCRR lRf^& ^C®R 
cssscr ^SR ^(m crrT rri 4 fi> rrtt rr rH^ir r%R %r, RfaRt 4$ rs^hcr *pf 

^T 5 J s ®ft e t fitf^FRPR RRJCR £t^t R^ R^T RRt^ CRM RtR>tfs ^ Rt, ^| 1 r»M 1 < 1 >I ’ftCR l 





































































'So8 




fifa 58 .oi; srrwr c$'£c< afassrr 

c<rt% ’•iftaw ^#2!^ ^t cawtepi*®- wiiMifa'o <r 3; 4^t<in<r fifto 

C^o^fgt?! (FNfqfai cg^fao^wf <?|fi> TRwf «JtWs ^ I 

- lt)M<l CeVofcM ctfptf ^TO»Rr C5^ cgsim \o|*ltHl W TO l (FNR^HJ 

^t to crotw «rtM to tos *w 

ctw *nor i *ifkro <ro# Wft wmt ^j ^ ^ csna* 

io -$m 'SMfiJ^WM *M^IW 5 l «iwfl» ^Tlf^T W&ft TOT TO I £|W>J4fi> <TO# ft* 5 *r 

glfoo^R ^srtro ^e«t to faPiwi 'oi^sj'« f^® to# crot to^to i ^r*ifi><pjh <pItoIs 
^ TO ^ <t CSfcF io ^JflfRr «p|^lwn 4 lMbl SHtfTO'S TOTO faRlfalJM c^ 

c^f*t to *rf i 

<^iw Tsm*o ^g ftf*# DIOMID ^twt <*icai»i«»Pr toto ^iwi?r to# 

^g <$JltTOl (7# TOT# *l3k*W C5W JjfiTO ^f^8 tSfTOjM CTOT TO^ I 

<fltt>l*l4pr W MWlWl TOtTO ^*#»Ml*f, W, ^ TO? ^TONfTO 

<aro #fat w *nw=j i ct #fan tor <4M>i»H#f ^ tot to 
<7Tt??lTTO^- 

i. ^pr to? firo <?f#?t froRR wf 

A. TO 5 **!#, ^gm, ^fTOW ^t CTOR 
«. ft 2tWTO^*t 
8. $TO TO? C*Tlf%*r 
£. ^llPlS 'OI'OJ*®^ 'St’t 

'b. RW ’Is'R, *iI(.to 1>t?r*ttE*Rr j i!toI j i ^R? 

































































































“<R*f OTTO* CRGl fetM»»1 4MI Rt, 

RjR.PuW fitl«»l *Wl CPlwff 
f^’iraw | * ’ — W»T ifl? C<PC»lfo 


RTeflOTT *105 CHRIST WRJ MWel 'Si'StH w 
- »rt*i 


Rift « f"W Pt4l«t*is mi* *i'i5<.< r l « esjfiwi^^RT *ijH*il*l tRA*!&*1 W"Uitfl 

iofc (C&f5TSF, *8 R^RtfwR) C,*lR SWPT 



Pl*H Wll*1*l 


^oio C^IW 5 t c ts|'8Tl v ©Ji) '^kilci-T R*il^c«ij R>o^c fc 1?r ®mj 
























